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The Making Of. . . 

What you see before you is the coUedion, culmination, and collation for every fraction. This exact science of typesetting was the perfect 

ofalmost5yearsofinformationaboutCommodoreCoinputers.Ital] answer to the question of how the next generation of compact 

began with The Best of The Transactor Volume 2 and a photocopier reference material would be aeated, 

with a reducton feature. It occurred to me tfiat if all my most 

referenced fads were together on one page they would be infinitely ^^ ^^^"^ ^^^^ """"^ °^ P'^^<^^ ' ^^'^^^ '* ^^ ^'"^- ^""^ 

more useful. Memory maps, conversion charts, machine code "'^"tf^ l^^^ The Spedal Reference Issue of The Transador (Volume 

tables, and everything else went into the copier over and over until ?' ^^ ^' "'^ ^'^^^- "^^ ^^ '^^^^^ ^^^'^ ^ ^^ nickname, 

they were smaU enough to paste together on one sheet. But the ^^ ^^°^ ^''''^ ^""^ '* "''^"'^ '°"9 before many were refemng to it 

photocopier had its drawbacks; each new redudion meant a drop in ^ ^^^ """^ photocopied maga2ine of aO time'. Everyone seemed to 

quality and the distortion factor of the copier had the top lines slanting ^ '^^^'^ '**' "■ ^"""^^ ""^ 

down and the bottom Bnes slanting up. It was about six months later when Attic Typesetting took delivery of 

the first Quadex Preview in Canada, a tabuious device that shows on 

After I departed from Commodore to ran The Transador indepen- a screen exactly what the type machine will produce. Typesetting: 

dently, I was thrast into the world of the phototypesetter, the ultimate the Sdence, became Typesetting: the Art. It was then \ dcdded the 

printer. At first I was totally consumed by the superb quality of die next generation was wilhir my reach. Although the Preview simpK- 

type, but that didn't last long, I began experimenting with point sizes fied the task by easily ten-fold, the amount of target material had 

(charader size), leading (Ime spacing), and the over 300 other more than tripled. After aght months of organizing (in the time 

commands that are avaibble including an entire text programming between making magazines) and almost two months of double shifts 

language. With vertical ^aadng down to V576th of an inch and at the type shop, 1 now find myself vmting this paragraph. The 

horizontal accuracy to Vi296 th of an inch, I found myself accounting Complete Commodore Inner Space Anthology is finally finished. 



Acknowledgements 



Spcdai thanks to Richard T Even and Chris J. Zamara: two very special talents inside two very special individuals. Invaluable assistance lacked a tme 
definition until you guys. 

Extra special thanks to Jim Butterfield: Jim was responsible for fte memory maps of all the computers, each one a masterpiece of information 

dissemination. TTie original idea of the SuperChart was also Jims. Your influence and inspb-ation are excee 
I could onty hope my appreciation might one day equal. 

Attic Typesetting, namely Riyllis Fast and Nate Redmon: your patience and understanding are outweighed only by your typesetting equ^ment. 
Special thanks to BiE Maclean : for backing me up, all the way. 

Others i wish to thank include Len Undsay for providing COMAL memory maps and other valuable data; Jim Gracely ci Commodore for providing 
the Computer Club listing; Nick SuUivan, Editor of TPUG Magazine, for necessary data to create the Chord Derivatives; IDavid Berezowsk) for finding 
me a MOS Data Calakig; Domenic DeFrancesco for his help with hardware problems; Jim Yost, Louis Sander, and Colin Ameld few sending in then- 
notes that aBowed for improvements; and Raeto Collin West for setting the standard with Programming the PET/CBM. 



Cover Design by Jc^in Mostacci Printed in Canada ISBNO-9692086-O-X 



© March 1985 by Transactor Publi^ing Incorporated, 500 Steeles Avenue, Milton, Ontario. L9T 3P7 (416-8764741). Althou^ tfie information in 
this book is public domain , the presentation of said information may not be duplicated- Photocopying or visual reproduction of any kind fcH- other ^an 
perecffial use will not be tolerated without written permission from Transactor Publishing bcotporated. Although accuracy is a major objective. 
Transactor Publishing can assume no lial^ty for enois. 



Dedicated to Jcrfin A. Hildon, my dad. 



Conimodare. M05T«hnotogy. F^T.CBM VIC20, Commodore64, ESenes, *4, C16, 4O10 8050. IS4I. Sup«Expflnd«. and Easy Scnpiareregistered crademarksolComriiodorp Buin«sMach.n« CaicResuband 
SupersQipr are regsTtrred [rfldtmarks q( HancLic Sottwflie PaperClip i$ a rc^srered Md^maik oJ Batienes hclLided WtfrdPro y-brdPro 64, anci P^L ar* regjsieied Trademarks of Pro Line Software Ud SptedscnpT i* a 
rgqiaeted nademark ot Compute^ Magaang Compuserjc is a rcgrsieied ttacgmark of Coinpiisgfvg Inc VmCalc i$ a rggisrgTffi padeinaTl- o'. V!i\Corct ZSO is a r^^ei^d nadsmark o( Zlk>g tnccffporaied 



The Complete 

Commodore 

Inner Space Anthology 





SuperCharts 


29 


BASIC 2.0/4.0 SupeiChart 


37 


VIC 20/Commodore 64 SuperChart 


73 


TRUE ASCH Conversion Chart 


73 


Binary Converaon Chart 


73 


Parity Tables 


73 


BCD Conversion Chart 




BASIC Section 


1 


Commands and Statements 


2 


String Functions 


2 


Arithmetic Functions 


3 


Arithmetic Operatcffs 


3 


Sperial Symbols 


3 


Hierarchy of Opeiations 


3 


Reserved Variables 


3 


BASIC 4,0 Disk Commands 


4 


BASIC RAM Memory Allocation 


4 


BASIC Text Line Stmcture 


4 


X^ffiable Fcnmats 


4 


TOR Stack Entry 


4 


^GOSUB^ Stad« Entry 


4 


Reserved Variables: ST DS, DS$ 


5 


Additional B Series Commands 


5 


Additional +4/C 16 Commands 


6 


B/ + 4/C16 Escape Key Sequences 


7 


BASIC 2.0/4,0 Enor Messages 


8 


B Series/ +4/C16 hcror Mf«?sages 


9 


BASIC Abbreviations 


10 


C64 Super Expander Commands 




COMAL Section 


11 


Reserved Variables 


11 


COMAL Commands 


12 


Sprite Commands 


12 


Turtie Graphics Conuuands 


12 


COMAL 2.0 Library De^rriptions 


13 


COMAL 2.0 Memory Map 


15 


COMAL 0. 14 Memory Map 



16 
16 
16 
16 



17 

19 
20 



21 
21 
22 
22 
22 
22 
23 
25 
25 
26 
27 
27 
28 



31 
33 
35 
39 
41 
43 
45 
SO 
54 
57 



Printer Section 

Matrix Printer Control Characters 
Matrix Printer Format Characters 
Letter Quality Printer Commands 
Greek Alphabet Characters 



Business Software Section 

Ubrdprocesang Reference Guide 

Spreadsheet Commands 

+4: 3+1 Software Commands 



Machine Language Section 

Machine Language Monitor Commcinds 

Assembler Commands 

CPU Model 

Pocket Op-Codes Chart 

6502 Extra Op-Codes 

Hexadedma] Converaon Table 

Instruction Set Summary 

Instruction Set Descriptions 

Addressing Modes 

User Callable ROM Routines 

BASIC 2.0/4.0 Kemal Routines 

VIC 20/Commodore 64 Kemal Routines 

Keyword Tokens and Entry Points 



Memory Maps 

BASIC 2.0/4.0 RAM, ROM, I/O 
BASIC 2.0/4.0 Zero Page Contents 
VIC 20 RAM, ROM, I/O 
Commodore 64 RAM, ROM, 1/0 
VIC 20/C64 Zero Page Contents 

B Series RAM, ROM, I/O 
+ 4/C16RAM,ROM,I/0 

4040 Memory Mc?) 
8050 Memory Map 
1541 Memory Map 





Disk Drives Section 




Telecomputing Section 


47 


Disk Specifications 


75 


Network Phone Numbers 


47 


Directory Header Formate 


77 


CompuServe Commands 


47 


Directory Sector Formats 


78 


CompuServe CategDry Index 


48 


Block Avaibtnlity Map Formats 


79 


Bulletin Boanis by Area Code 


48 


Sector Recording Fcsmat 


84 


Time Zone and Area Code Map 


49 


Data File Format 


85 


Bulletin Boards in Alphabetical Order 


49 


Fh 1 /CBM Disk Access Routines 


90 


Computer Clubs 


49 


LMty Command Set 






49 


User Command Jump Table 






49 


I FT) EiTor Diagnostics 




Hardware Section 


49 
49 


Track/Secta- Cfetribution Table 
GCR Codes 


97 
97 


Tape Recording Format 
Cassette Port 


50 


4040 Memory Map 


97 


IFFE Standard Definitions 


54 
57 


8050 Memory Map 
1541 Memory Map 


98 
98 


IFFF 48« Bus Signals 
EEE Byte Transfer Sequence 






98 


IFFF Cable Connector Pinouts 






98 


IFFF Port Pinouts 




Music Section 


99 


Phi /CBM User Port 


60 


Miisir Symbols 


99 


6522 Registers 


61 


Note Frequency Table 


99 


Commodore 64 User Port 


61 


Chord Note Derivatives 


99 


Cunimodore 64 E>q3ansion Port 


62 


CB2 Note Valups 


99 


VIC 20/C64 Keyboard Matrix 


62 


VIC 20 Note Values 


100 


VIC 20 I/O Ports 


62 


Commodore 64 SID Note Vah iPs 


100 


Commodore 64 I/O Ports 


62 


Commodore 64 ADSR Enve ope Values 


101 


6520 PIA Registers 


62 


+4/C16 SOUND Values 


102 


6522 VIA Control Registers 






103 


6526 CIA Control Registers 






104 


Commodore 64 Board Layout 




Video Secrtion 


104 


Reastor Cobur Codes 


63 


VIC 20 Screen and Border Colours 


104 


Tran^stor Lead Assignment 


63 
63 


6845 Video Chip Registers 
Cobur Codes 


105 
106 


RS 232 and ACIA Control Registers 
B Scries I/O Ports 


63 


8032 Screen Conti"ol Characters 


107 


Chip Rnouts 


63 


Secondary Address Table 


109 


Sei i liconductor Testing Guide 


64 


VIC 20 Screen Memory Addipsses 






64 


VIC 20 Character Base Addrpss^'s 






64 


Commodore 64 Saeen Memory 




Arithmetic and Mathematics 


64 


Commodore 64 VIC II Chip Addresses 


111 


Inch Fractions 


64 


Commodore 64 Character Rase 


111 


Intemational System Of Units 


64 


Character ROM Contents 


112 


Names For Large Numbers 


65 


Sprite Deagn 


112 


Roman Numerals 


66 


FVograi 1 u I lable Character Deagn 


112 


Constant Values 


66 


PET/CBM 40 Column Saeen Map 


112 


Boolean Tmth Table 


67 


VIC 20 Screen and Cobur Table Maps 


112 


Force Formulae 


69 


C64 Screen and Cobur Table Maps 


112 


Mathematical Functions 


70 


80 Column Saeen Map 


112 


Trigonometry RuIps 


71 


B Series 80 Column Saeen Map 


113 


Unit to Unit Converaon Tables 


72 


+ 4/C16 Saeen and Cobur Table Maps 


118 


Geometric Areas and Volumes 


73 


Decimal Page Boundary Addresses 


121 


Periodic Table Of The Elements 



1 



BASIC 



U 
(0 



V 

s 

J 

V 

r 

i5 



Beginners All-Purpose Symbolic Instruction Code 

Commands and Statements 



Command/ 
Staiemeni 



CLOSE 

CLR 

CMD 

CONT 

DATA 

OEF 
DIM 



Example 



END 
FOR 
FRE 
GET 



GOSUB 
GOTO 
IF, GOTO 
IF. THEN 
INPUT 



LET 
LIST 



LOAD 



NEW 
NEXT 

ON.. GOSUB 
ON.. GOTO 

OPEN 



PEEK 
POKE 

POS 
PRINT 



READ 

REM 

RESTORE 



10 CLOSE n 

CLR 

CMDD 

CONT 

TODATA 1,2.3.4 
20 DATA TOM, SUE 
30 DATA 'DOE, TOM" 

lODEFFNR(Xj 

lODIMA(n) 

20 DIM A(n,m,o,p) 

30DIMA(n),B{m) 

40 DIM A(N) 

50D!MA$[n) 

999 END 
10FORI-1 TO 10 

PRINT FRE (0) 

10 GET C 
20 GET Ct 
30GET#d,C 
40 GET #d, CI 

10 GOSUB n 

10 GOTO n 

lOIFX-lOGOTOn 

lOIF)f-10THENY = 3 

10 INPUT A 
^0 INPUT AS 
30[NPUTA,A$.B.BJ 
40 INPUT #d, A 

50JNPUT#d, a$ 

60 INPUT i*'d,A.A$.B.Bt 

LET X- 10 

LJST 
LIST-n 
LIST n-m 
LIST n- 

10 LOAD 

20 LOAD "NAME" 
30 LOAD 'NAMEVd 
30 LOAD 'NAME'.d, C 

NEW 

NEXT 

10ONAGOSUBI,rri,n 

lOONAGOTOl, m, n 

10 OPEN 3 

20 OPEN a, d 

30 OPEN a, d. C 

40 0PENa. d. C, 'NAME 

PEEK(a) 
PEEKfA) 

POKE a, b 
POKE A. B 

10 PRINT POSjO) 

10 PRINT A 
20 PRINT AS 
30 PRINT A. AS 

40 PRINT #d, A 
50 PRINT #d.A$ 

10 READ AS, BS 

lOREMComrreni 

10 RESTORE 



Purpose 



Closes logical t\\e n'. 

Sets variables to zero or null. 

Keep leee device 'D' open lo monitor bus. 

Coniinue program e>iecution after a slop command No program changes are permitted. 

Specifies data to be read left to right. 

Alphabeiics do not need lo be enclosed in quotes. 

ii strings contain spaces, commas, colons, or graphic characters, tfie string must be enclosed in quotes. 

Defines function R' 

Specifies maximum number of elements in an array or mairix. 
Specifies maximum number ot dirnensjons m an array. 
Number of arrays limited by memory. 
May be dimensioned dynamically. 
Strings to Be dimensjoned. 

Terminates program execution. 

Begins repetiive loop, specifying loop variable and number of intended illations (in this example T for 1 iterations) 
Returns number of bytes of available memory. 

Accepts single numeric character from keyboard 
Accepts single string character from keyboard 
Accepts sjngle character from specified logtcai file 
Accepts specified smgie siring character from logical die. 

Begtns execution of a subroutine which begins on line 'n'. 

Transfer program execution to line n. 

Transfers execution to line n' if resuit of conditbn is true. 

Code following THEN is executed onJy if result of condition is true. May also be followed by line number to truster execution. 

Accepts v^ue of A' from keyboard. 

Accepts vaJue of string variable A" from keyboard. The string does not have to be enclosed in quotes. 

Accepts specified values from keyboard. 

Accepts value of A' from logical file d'. 

accepts specified string from logical file 'd' 

Accepts specified walues and srnng from logical file d'. Strings do not have to De enclosed m quotes. 

Optional. Assigns vanatte 'X' the value of 10 

Lists current program 

Lists current program through line 'n' 

Lists lines n' through 'm' of current program. 

Lists current program from line 'n to end. 

Loads next encountered program from tape unit into memory. 

Loads program or fite NAME' rnio memory from tape unit. 

Loads specified file NAME' from device d'. 

Loads specified file NAME' from device d' for command c' (VOC64 only -c-l for direct memory load) 

Deletes cun-ent program m memory, sets variables to zero 

Indicates end of code contained m a FOR/NEXT loop. 

Begins execution of subroutine which begins on specified line [m this exam pJe, I ,'m\ orn' ) depending on value of iridex 'A. 

Transferscontroltospecifiedlinel'.'m. Of 'n depending on value of index A'. 

Opens logical file a' for read only from tape unit 

Opens Jogical file a' for read only from device '0'. 

Opens logical file a for command C from device d'. 

Opens logical file a' on device 'd\ Jf device '6' accepts formatted files, file name is positioned for command. 

Returns byte value from address a.'. 
Address can be dynamic 

Puts byte 'b mio address a'. 
Parameters can be dynamic. 

Prints next available print positon (position of cursor on screen) 

Prints value A on display screen 

Prints specif red string on screen 

Prints specified values or strings on screen, beginning in next available print position (pre-tabbed positions are m column? 

10.20,30.40 etc.) 

Prints v^ue of 'A' on device d'. 

Prints specified string on device d". 

Reads riexi two data elements mto variables AS and 63 

Rernarif indicator Execution skips entire line 

Resets data pomter so that next READ receives first element of first DATA staiemeni. 



Commands and Statements, cont'd 



Com IT and' 
Staiemeni 


ExampJe 


Purpose 


RETURN 


9990 RETURN 


Subrou^ne exii: transfers control lo the statenient following most recent gosub diTecting iranster lo the subroutine 


RUN 


RUN 
RUNn 


Begcns execution of program ai lowesi line number. 
Begins execulion of program a line n'. 


SAVE 


SAVE "NAME" 
SAVE "NAME'.d 
SAVE "NAME'.ac 


Saves current file or program NAME' on tape unit. 
Saves current program or Ilia NAME' on device d'. 
Saves tile NAME' on device d c' specif les eof or eoL 


STEP 


10FOR' = 1T010STEP2J 


Alters loop vanabEe increment 


STOP 


STOP 


Slops program execution 


SVS 


SYS («} 


Complete control is transferred to a machir^e language program a: the dec mal address contained m the argument. Brackets 
optional. 


' USR 


USR ix) 


Transfers program control to a program whose address is at ^ocatlons l and 2 (VIC/C64 - locations 784.785). x' is a parameter 
passed to and from the machine language program. 


VERIFY 


VERIFY 

VERIFY 'NAME' 

VERIFY 'NAME'.d 


Verifies current program agams". next orogram on tape unit. 
Verrfiescurrent program agairis: program 'NAME' on tape unit. 
Verifies current program NAME' on device d'. 


WAfT 


WAITa.UC 


Hafis execution of Basic until contents of address a', and 'ed with value 'b' andexclusiveor'ed with value 'c', is not equal to zero, c' 
IS optional and defauirs lo zero. 



String Functions 



Function 


E>;ample 


Purpose 


ASC 


lOA = ASC("XrZ') 


Returns the inieger value correspo riding to ASCII code of the first character rn string. 


CHRS 


10AS = CHRSin] 


Returns character corresponding to ASCII code number. 


LbhiS 


lOPRlNTLEHS(XS.a) 


Returns Jeftmost s ctiaraciers from string 


LEN 


10PRINTLEN{XS) 

1 


Returns length of siring. 


MIDE 


10PRINTMIDS(XS, a, b) 


Returns b'charactersfromstnng, starting with the aih character. 


RIGHTS 


lOPRINTRIGHTUXS.a) 


Returns rightmost a' characters from string. 


STRS 


10A$ = STR$(A) 


Returns stnng representation of variable A' 


VAL 


10A = VAUAS) 

20A = VALf'A") 


Returns numeric representation of string 
1' sinng not numeric, returns " " . 




ASC, LEN and VAL fui 
Assign meni sti 


actions return numeric results They may be used as part of any numerical expression. 

^tements are used here tor examples only, other sialement types may be used. 



Arithmetic Functions 



Function 


Example 


Purpose 


ABS 

ATN 

COS 

DEFFN 

EXP 

INT 

LOG 

RND 

SGN 
SIN 
SQR 
TAN 


10C*ABS(A) 

10C-ATN(A) 

10C = COS(A) 

10DEFFNA{B)-C-D 

TOC-EXP(A) 

10C-INT{A) 

10C>^LOG(A) 

10C-RND(A) 

10C-SGN(A1 
10C = SIN(A) 
10C = SOR(A) 
lOC-TAN(A) 


Returns magnitude of argument without regard 10 Sign. 

Returns arctangent of argument c' will be expressed in radians. 

Returns cosine of argument. 'A' must beexpressea m radians 

Allows user to define a fur>ctic«i Function tabel 'a' m ust be a single letter: argument b' is a dummy. 

Returns constant e' raised to the power of the argument 

Returns largest integer less than or equal to argument. 

Returns natural logarithm of argumeni Argument must be greater than or equal to zero 

Generates a random number between zero and one. If a' is less then 0, the same random number is produced m each call to rnd. I' 
a' -0. the same sequence of random number IS gerneraied each time rnd IS called, tf a' is greater than 0, a new sequence is producec 

for each caN to rnd 

Returns -1 if argument is negative, returns if argument is 2ero, and returns ■*-^ if argument is positive. 

Returns Sin of argument. A' must be expressed m radians. 

Returns the square root of argument. 

Returns tangent of argument A musi be expressed m radrans 



Arithmetic Operators 



Hierarchy of Operations 



33 

< 

CQ 



I 

s 

I 



SymboJ 



t 



Example 



<> 

< 

> 

AND 

OR 

NOT 



10A-B 
20LETA = B 

30 PRINT Af2 

40C = A/8 

50C = A-a 

60C-A*e 

70C-A-8 

10IFA-BTHENPRIKTC 

lOIFAOBTHENC-4 

TOIFA<BTHENCS='X- 

IOIFA>BTHENCi»'Y' 

10IFA<-BTHENC = 20 

10]FA> = BTHENC-D'l 

lOlFAANDBTHENC-S 

£OIFAORBTHENC = 9 

30IFNOTATHENPRINTC 



Purpose 



Asstgns a value to a variable. 
LET IS optional. 

Hxponeniiation 

Division. 

MulUplicatiOn. 

ActditiOn 

Subtraction. 

A' Equals B'. 

A' Does not equal 'b'. 

Als less than B'. 

'A' Js greater than' B'. 

A' 1$ less than or equal 10 '6'. 

'A' Is greater than or equal to 'B' 

A' and B' must both be true for slaiement 10 to be true 

A' musr be true or 'B' musi be true for statement 20 to be true 

Expression is true if A' is false. 



Operator 


Description 


( ) . 


Brackets always dictate prtority 


t 


E^cponentiation 


- 


Negation (unary minus) 


-/ 


Multiplrcation & Division 


+ - 


Addison aSubtracton 


< = > 


ReJational Operations 


NOT 


Logicat NOT (integer two's complement) 


AND 


Log>cal AND 


OR 


LogjcaJ OR 



Reserved Variables 



Note: the numerical values used m the evaluation of logical comparisons are: 
true IS any non-zero number and false' is zero. 



Special Symbols 



Symbols 



7 
S 



Example 



10A-l:B = 2:C='3 

10 PRINT A;B 
20 PRINT AS.BS 

X. 10,99 
10PRJNTA. B 

LOAD' NAME Vd 
10 ?A 

10Al='AeCDEFG 
10A% = INT{X) 

10AI-"ABCDEFG 
lOC-if.D 



Purpose 



Allocs multiple statements on a line. 

Suppress Carnage Return tor same line printing. 
Optional after S or % variables. 

Decimal Point 

Allows same line printing. Elemenls are separated and printed in 
pre-tab'ed prrnt posrtions ( columns 10,20,30, etc.). 
Separates parameters m load, save. open. midS. on goto, ete 

Abbreviation for 'prim'. Stores as one character; lists as word PRINT. 

String identifier. 

Integer ideniiher. 

String erKiosures 

Value of Pi 3.1^15927. 



Variable 


Purpose 


DS 


Dtsk Status number (ejicept 2.0) 


DSS 


Disk Status string (exjept 2.0) 


EL 


Error Line (B Seriea/ + 4/Ct6 only) 


ER 


Error number (BSerie£/ + 4/Cl6 only) 


ERRH 


Errof String array. See table for messages 
(BSeries' + 4/Cl6only) 


Tl 


Time in Jiffies ('feoth's sec.) since power up or 
TfS reset (except B Series) 


Tit 


Time in HHMfVlSS 


ST 


The Status variable See table for functions. 



Basic 4.0 Disk Commands 



Function 



APPEND 

BACKUP 

CATALOG 

COLLECT 

CONCAT 

COPY 

DCLOSE 
DIRECTORY 
DLOAD 
DOPEN 

DSAVE 

HEADER 

RECORD 

RENAME 
SCRATCH 



Example 



10APP£ND#d. "NAME" 

BACKUP DO TO D1 

CATALOG DO 

COLLECT D1 

CONCAT "NAMEl ' TO " NAUE2 " . Dl 

COPY"NAME'.OOTO'NAME',D1 
COPY"NAME',D0TO"DUP',D0 
COPY 00 TO Dl 

OCLOSE #n 

DIRECTORY DO 

DLOAD ■NAME",Dd.Uu 

DOPEN*n, 'NAME",Dd.Uu 

DOPEN#n. "NAMEVDaUu.W 
DSAVE "NAME'.Dd.Uu 
HEADER ■ DISKNAME " .Ddlid.Uu 
lORECORD#n, a 

RENAME "NAME" TO "NEWNAME'.DO 
SCRATCH 'NAME'.Dl 



Purpose 



Open file NAME' on oevce d' for appending. New data is added to end of existing data 

Duplicate disk in drive onto disk in drive l 

Displays list of filenames m specified drive. 

Purgesdiskinspecifieddriveof any improperly closed files (indicated by • beside file type). 

Concatenates file "NAMEl " totile 'NAME2Me NAME2 = NAME2*NAME1 

Copies file 'NAME" from drive 10 dnvel 
Makes duplicate of file " NAME ' 
Copies entire contents from DO to Dl 

Closes disk logical tile n' 

Exaci same as Catalog Use prefererice 

Loads program "NAME" from dnve d" on uriit'u' 

Opens file "NAME" for reading from dnve d', unit "u". Default values: d = 0, u = B. Data is retrieved through fik 
number n'. 

Opens file "NAME" tor writing to dnve d', unit u" Not necessary for RELative files 

Savescurrentprogramtodrive'd'on unit u" as file "NAME" 

Formatsdiskin drive "d' unit u' assigning it a 'DISKNAME' and id'. 

Positions relative file open on logical fiJe number n' to record number a a may be dynamic but must b* 
enclosed m brackets 

Changes a file name. 

Eliminates file ' NAME ' from disK. 



BASIC RAM Memory AUocation 

BASIC Text Variable Table Arrays Space Empty Space String Space 







000 



t 



t 



t 



t 



t 



t 





Start of BASIC 


Stan of Variables 


Start of Arrays 


End of Arrays 


Bottom of Strings 


Top of Memory 


BASIC 4/2: 


$28,29 


$2A.2B 


$2C,2D 


$2E.2F 


$30,31 


$34,35 


V1C/C64 


$2B,2C 


$2D.2E 


$2F,30 


$31,32 


$33,34 


$37,38 


B Series: 


■ $2D,2E 


$31,32 


$35.36 


$37.38 


$3B,3C 


$0380,0381 


+4/C16: 


$2B,2C 


.$2D,2E 


$2F,30 


$31,32 


$33,34 


$37.38 



BASIC Text Line Structure 



'FOR' Stack Entry 



LO 


Pointer to first 


HI 


stale men t in loop 


HI 


Line number oi first 


LO 


statement in loop 


M4 I 




M3 




M2 


'TO' value 


Ml 
EXP 






Sign of STEP 


M4 , 
M3~^ 




M2 


STEP' value 


Ml 
EXP 




Hi , 


Pointer to 


LO 


'FOR' variable 


$81 


TOR^ Token 




(UST ON) 







Link 


Link end of 







L 


H L H line text 


L 


H L H line text 




t .LJ t_J 


ti 1_t 




Start ot BASIC 


line* 




line* 

1 










' pointer to next ine — 




i 

'■ ■■'■-■■ pointer to next line — 





Variable Formats 



Floating 


Point 






Integer 






String 




: ^^ 








J 


J H L _0J 


■ — - "^ 

S 


G 


L H 






name t t msb — Isb t 
(NN) exponent + 128 



name value 
(JJ%) 



unused 



name t t t 
(SG$) I start address of siring 
length of string in bytes 



'GOSUB' Stack Entry 




Pomter to 

GOSUB' statement 

Line Number of 

GOSUB' statement 

'GOSUB' Token 
(LAST ON) 



DS & DS$ - Disk Status Variables 



Reserved System Variables 



ST - The Status Variable 



Bit 


Val 


Cassette Bead 


IEEE/Serial 


Tape Load/Ver. 


Vic/64 R&-232 


0-7 





OK 


OK 


OK 


OK 



1 


1 1 




time out 
on write 




parity 
error 


2 




time out 
on read 




framing 
error 


2 


4 


short block 




short block ! 


rec. buffer 
overnjn 


3 


8 


k)ng bk>ck 

1 




long block 


unused 


4 


16 


unrecoverable 
read error 


1 
1 


any mismatch 


CTS signal 
missing 


5 


32 


checksum error 




checksum error 


unused 


6 


64 


end of file 


EOl 




DSR signal 
mjssing 


7 


-128 


end of tape 


device not 
present 


end ot tape 


break 
detected 



DS 


Error Description 










OK, no error exists 


X 


1 


r»les scratched response (not an error) 






2-19 


Unused, can occur, should be ignored 




8 


20 


read errDr; block header not found 




^ 


21 


read error, sync character not found 




Space. 


22 


read error, data block not present 




23 


read error, checksum error m data 




24 


read error, byte decoding error 




25 


write error, write verify error 




26 


write protect on 




27 


read error, checksum error in header 




i 


28 


write error; data extends into next block 




29 


disk id mismatch 




e 


30 


syntax error, genera syntax 




e 


31 


syntax error, invalid command 






32 


syntax error; command line > 58 chars 




1 


33 


syntax error, fnva id filename 




34 


syntax error; no filename given 




39 


syntax error; command file not given 




1 


50 


record not present 




51 


overftow rn record 




g 


52 


file loo large 




60 


file open for write 




s 


61 


file not open 




B 


62 


file not found 




-^ 


63 


file exists 




U 


64 


file type mismatch 




V 


65 


notiock;t,sisnextavailabebiOGk 




1 


66 


illegai track or sector 




67 


1 legat system track or sector 




a 


70 


no channels (available) 




71 


dir error (directory erroi) 




B 


72 


disk full or directory ful 


1 


Q 


73 


cbm dos v2 (or v2,!< for later dos's); power up 
message, also indicates write attempt with dos 


1 

i 


^^ 




mismatch 




V 


74 


drive not ready 




iS 


75 


format speed error 




76 


contro er error 







35 
< 



Additional B Series Commands 



y 
< 

CO 



Function Example 



SANK 

BLOAD 

BSAVE 

DCLEAfl 

DELETE 

DISPOSE 

ELSE 

JNSTR 

KEY 

PUOEF 
RESUME 

TRAP 
USING 



BANKb 

BLOAD ■ NAME " ,Dd.Uu,ON Bb.Pp 

BSAVE-NAWE" ON Bb.PpT to Pp2 
DCLEAR D1 

DELETE 10-30 

DfSPOSE GOSUB 

IFSTTHEN£ = 1 ELSEE-0 

PRINT JNSTR (AS. SS) 

KEY 

KEYn,'CATALOGO0" -kCHRECIS) 

PUD£F--.,i^- 

RESUME 
RESUME n 
RESUME NEXT 

TRAP 50000 

PRINT USING ■-$##,#*«#- ;X 



Purpose 



Sets bank number lo 'b'. 

Loads file 'NAME" from drive 'd' unit u' iriiobank 'b' at position p 

Saves current memory in bank b' from address pi ' to p2' as file " NAME ' lo OnveO unit B. Addresses are \fy decimal 
Initialize disk in drive ^ 

Deletes lines from current program. Specify hre range same as LIST, 

Purges slack of unwanted return addresses (hke POP) 

Alternate condiiion following IF..THEN May also be Lised lo transler execution 

Returns position ofStrrngBSwitfiin AS. Renins if noi found. 

Displays list ot funclion key defrmiions 

Defines funcibn key'n'. 

Re-deffnes Print Using formal characters. Defauli is " . $ " In this example, space is changed to '-', comma to period, 
periocf to comma, and dollars to pounds. 

Continues execution after program error or editing 

Resumes execut'on at line 'n' 

Resumes execution at stan of current act ve FOR/NEXT 

Specifies routine ai line 50000 5s an ON ERROR routine 

Specifies lormai to be used for numerical output 



Additional +4, CI 6 Commands 



Function 



AUTO 
DELETE 
HELP 
KEY 

RENUMBER 

TROFF 

TRON 



DO LOOP 

EL 

ER 

ERRS 

GETKEY 

IF THEN ELSE 

INSTR 

PRINT USING 

PUDEF 

RESUME 

TRAP 

EXIT 



FLASH 
BOX 
CHAR 
CIRCLE 



COLOR 
DRAW 



Example 



AUTO 100, 10 
DELETE -10 

HELP 

KEY 

KEY FK, FK$ 

RENUMBER 1000, 10, 500 

TROFF 

TRON 



PRINT EL 
PRINTER 
PRINT ERR$<ER) 
10 GETKEY AS 

.1000 IFJ^'K THEN 1010 ELSE STOP 
INSTRAS, B$, PO 
PRfNT USING PS. AS 
PUDEF "-.^jC" 

RESUME 1200 
5 TRAP 1000 
2090 EXIT 



100 FLASH AS 

Boxes. X1,Y1,X3,Y2,AN, 1 

210CHARCS,X.Y,A$.1 

CIRCLE 2, X. Y. XR, YR, S, E, A, 



COLORBK. FG. M1,M2, BO 
230 DRAW 4 XI ,Y1 .X2,Y2,C 



Purpose 



Editing: 

Supply line numbers Starling with 100 m increments of TO 
DeleieBASlCli.nesuproiineTO Parameters Aorkfike LIST 

HJHites BASIC execution error in RVS field 

Display Function Key assignments 

Define Function Key FK [1 -8) as FKS Allows any sinng expression. 

Renumber 6ASJC text starting wth line 1000 m increments of 10, from line 500 on 
Turns BASIC execution trace feature OFF 
Turns BASIC execution trace feature ON 

Structure: 

can be foHpir^ed by WHILE or UNTIL 
Reserved variable Error Line 
Reserved variable: Error Number 

r 

Reserved variable: Error Message [example would print lasl error string) 
lnsieadoflOGETAS:JFAS-'" THEN 10 
Must all be on same line. 

Insert AS into BS at posjifon PO, 
Pnnt AS using format FS 
Re-Define USING formal characters 
Resume loop at 1200 
Equivalent to ON ERROR GOTO 1 000 
Terminate loops Started with DO 

Graphics 

Sets flashing attribute on string AS 

Draws a box from Xl,Yl to X3,Y2. ai an angle AN. filled in with same colour ascolour source OS 

Will pfiniASaiX,Y position on the Hi-Res screen, using colour source CS, reversed. 

Draws a circle wJiere 2 = Use Mullicobr 1 S - Starting Arc (default degrees) 

X,Y = Position ol center E - Enaing Arc (defauli 360 degrees) 

XR = X Radius A = Clockwise rotation (defaurtO) 

YR - Y Radius I = increment or Coarseness (default 2) 

Set colours for Bad^ground, Foregrou-xJ. Mulii-Colour 1 . Mulii-Colour 2. Border (range 0-i5). 
WrII draw a line from XT .Y1 to X2.Y2 in Border colour 



Additional +4, CI 6 Commands, cont'd 



FunctJOn 



GPAPHIC 



GRAPHIC CLR 

GSKAPE 



JOY 

LOCATE 
PAINT 

nCLR 



ROOT 

RGR 

RlUM 

SCALE 

SCNCLR 

SOUND 

SSHAPE 

VOL 



DEC 
HEX$ 

MONITOR 
F 

H 

A 

D 

M 

G 
X 
S 



ExampJe 



GRAPHIC M, C 



GRAPHfCCLR 
250GSHAPES$.X1. Y1.M 



^HJMT JOV(JS) 
220LOCATEX1. Yl 

PAINTC.X. Y.M 

PRfNT RCLR (CS) 



PRINT ROOT (M] 

PRINT RGR (0> 
PRINT RLUM (CS) 
20a SCALE X 

200 SCNCLR 

260 SOUND 

250 SSHAPE SS Xl.Vl,X2.Y2 

?70 VOL V 



DEC -fFFF- 
HEXSn024) 

MO^JJTGR 

F EA 6000 700C 

H 6000. 7000 A9FF 

A jSR EFFD2 

D6000 

M 6000 6050 

Geooo 

X 

S "DiograTT D8 6000 7000 

L 'program" 

R 



Purpose 






Specify screen mode M = Texl 

1 = Muh-Colour Graphic 

2 = H'-Res Graphic 

3 = Spil'Screen fText on bottom 3 fines) 
Coo dears screen 

Clear cujfenl GRAPHIC screen 

Gets a shape from SS and pfin[ ►[ on me Hi-Resscreen aiXl Yl usmgrnodeM 

^ Draw Shape as IS (defaull) 

1 = Drav-' Shai>e inverted 

2 = DraA.' SrispeOR'Owiri Screei^ 

3 = Draw Shape AND'dLvifhSceen 
A = Draw Shape XOR d with Screen 

Returns directron (0-8) oljoysiick] or 2(0 1). Fire BuHon adds 128 to direciion value. 
Set inifjat co-ordmaies (c plottmg lype commands to Xi .Yl 

Fills the area surrojrd'ng X.Y in colour C using mode M = Bordei-ed by same colour as C 

] = Bofoered by any loregfouna colour 

RelurnsColour Source in lorm alio n tor = Background colour rn^moer 

1 = Fcearoufio colour numbe' 

2 = MjIfi-ColDur 1 colour numbe' 

3 = MuHi-Colour 2 colour numbef" 

4 = Borde: colour number 

Refjros .ntormation lor fhe ne>:f pi/eJ :o be ptoEleO using .Tiode M = X co-ordinaie 

1 = V co-ordinate 

2 = Colour Source 

Returns current GRAPHIC mode iQ-3) 

Reiurns luminance tor cotour source CS 

Ser scale to = Sta.idaro co-crdiria^es based on GRAPHIC rrode 
1 ^ 0-1023 CD-ordinatesystem 

Clears screen iri any GRAPHIC TOde 

Single voice tcllowed by pairarneters for nole. 'one. etc 

Saves a snape mfo SS Irom X2 Y2 to X! .Y" ime diagona'iy oi^posite corner) 
Sets voJume Irom :o 8 maximum 

Machir^e Language: 

Converts the spring FFFF to decimal v'anabfe can aJso be used 

Converts the number 1 024 lo a sinng lepresencmg me hexadecimal equivaieni DEC and HEXS Comple- 
menf much like ASC and CHR3 

Eniers Machine Language Won. lor 

Fillrremorv from ADORl 'o ADDR2 wiih Ececitied nex value 

Hum memory f'omADDRl !0 ADDR2 tor tnesequence A9 FF 

Assemb'e works like Sucermon assembler 

Disassemble tromi £6000 0^ 

Memory dump displays merrjory conienis m ne>^ ano screen POKE cr^arac^ers 

Go to £6000 a"d execute rnac-iine language ;he'e 

ExilMLM 

Save ML program, be'ween 56000 anc £7000 on cevice 8 

Load spec fied program Load address -s caniamed <n fife 

Disoiav registers 



u 



ESCape 



A 
B 
C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 



B Series / + 4 / C 1 6 ESCAPE Key Functions 



Fundi on 



AL.:oma"ic mseri Mooe 

Se; Bottom ol Screen Window 

Cancel Automat c mserr Mode 

Delete Ime 

Use NonHasnmg Cursor (B Series onl/J 

Use Flasr^ing Cursor (B Series only) 

Enable Bell 

Disabi? Bel 

Inser; a Ine 

Mot-e Curso-|oS!art of Current line 

Move Curso' to End of Curreni |;ne 

Enable Scrolling 

Disable Scroil ng 



ESCape + 


Function 


H 


Set Normal Sceen oisoia)' si^e 





Cancel l.^sert Ouo:e ar^d Reverse Wodes 


P 


Erase Begin 





Erase End 


R 


Sei Recuced Screen disp ay size 


S 


Use Soi'd Cursor i8 Series on y) 


T 


Set Top of Screen WjndOuv 


U 


Use Underscore Cursor (B Series orny) 


V 


Scroll Up 


w 


] Scroll Down 


X 


Cancel ESCape 


Y 


Use Normal Character Set <B Series o-^ly) 


2 


Use Aliemaie Char3c:er Ser {B Senes only) 



Error Messages 



Message 



CO 
(0 

(a 

ha 


ha 

h> 

u 

So 
< 

CO 





e 

V 

u 

e 
e 



IJescriptJon 



BAD DATA 

BAD SUBSCRIPT 

CANT CONTINUE 

DEVCE NOT PRESENT 

DIVISION BY ZERO 

EXTRA IGNORED 

=LE NOT FOUND 

FILE NOT OPEN 

FILE OPEN 

FORMULA TOO COMPLEX 

ILLEGAL DIRECT 

ILLEGAL QUANTITY 

LOAD 

NEXT WITHOUT FOR 

NOT INPUT FILE 

NOT OUTPUT FILE 
OUT OF DATA 
OUT OF MEMORY 

OUERFLCW 
REDIM'D ARRAY 

REDO FROM START 

RETURN WITHOUT GOSUB 
STRING TOO LONG 

SYNTAX 

TYPE MISMATCH 
UNDEFD FUNCTION 
UNDEF'D STATEMENT 

VERIFY 



Siring data w/as received from an open file, bul Ifie program was expectJng numeric data. 

The program was trying to reference an elemeni of an array whose number rs ouiside ot the range specified in the DIM statement 

The CONT comfnand will noi work, either because the program was never 'RUN', there has been an error, or a line has been edited. 

The required I/O device was not available for an OPEN'. CLOSE'. CMD\ PRINT;*'. INPUTilf', or GET*'. 

Division by ^ero is a miathen^aiical oddity and not allowed. 

Too many clems o' data were typed in response to an input starement. Only the first few riems were accepted. 

Hyou were looking tor a fileon tape, an end-oMape' marker was found if you were looking ori a disk, no file with that name exists 

Thef'ie specified m a "CLOSE', 'CMD', 'PRINTtf' 1NPUTP', or "GETft'. musHirsl De 'OPEN-ed 

An attempi was made To OPEN a tile using ihe number of an already open file. 

The srrjng expression bemg evaluated should be split into aileast two parts for the system to work with, or a formula has Too many parentheses. 

The INPUT staiemeni can only beusea with' n a program, and nor m direct mode 

A number used as the argument of a function or statement is out of the allowaCjIe range. 

A problem has occured during program LOAD, disk or Tape 

This IS caused by either incorrectly nesting loops or having a variaCJe name ma NEXT statement thai doesn't correspond with onem a FOR 
statement 

An attempi was made to INPUT or GET data from a file whfch was specif led to be for outpulonly. 

An attempt was made to 'PRINT' data to a tile which was specified as input only 

A 'READ statement was ejiecuied but there is no data left unread ma 'DATA statement 

There is no more 'ram' available lor program or variables. This may also occur wher^ too .many 'FOR' loops have been nested, or wtier ihere are 
too many GOSUB s in effect 

The result of a computation isfargei [hen the targesl number allowed, which is 1 70l4l3S4e + 3S. 

An array may only be DIM ensioned once. If an array variable is used before that array isDlful'd, an aulomalic DIM' operation is performed on 
:hal array setting Ihe number of elements to len, and any subsequent DIM s wilJ cause This error. 

Character data was typed in during an 'INPUT' statement when numeric data was expected Just re-type Ihe entry so thai iL is correci, and Ehe 

progr^n will continue by itself 

A RETURN state. neni was encouniered, and no GOSUB' command has been issued 

[except 2.0) Maximurr string length is 255 characters. This error will atso occur if INPUT* receives more Than 80 characTers Without a carnage 
rerurn{ie BASIC tnput buffer is 80 bytes long), or li a disk filename is longer Than 16 characTers 

A statemeni or cc^mand is unrecognizable. A missmg or enira parenthesis, misspelled keyworos. etc. 

This error occurs when a number is used m place of a siring, or vrce-^ersa. 

A user defined f jnciion was referenced, but il has never been defined usjng ihe 'DEF FN' stalemeni 

Ar attempt was made to GOTO' or GOSUB or RUN aline number that doesni exist 
The program on ;3oe or disk does not match rhe oro^ram currently m memory 



Notes 
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B Series, + 4, and C1 6 Error Messages 

Thrs lisf IS a summary of error messages that sre displayeo by PfllNTing ERR$(X) where X equats»ie value ctown the left column. 





1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

n 
^2 

T3 
14 
15 
16 

17 

18 

T9 
20 
21 

22 
23 
24 



25 
26 
27 
26 
29 
30 
31 
32 
33 

34 
35 

37 
36 

39 
40 
41 
A2 
43 



Message 



Explanation 



■>STOP KEY DETECTED 

'^00 MANY FILES 
?FIL£0P£N 
?F!LE NOT OPEN 
'^FILE NOT FOUND 
7DEVICE NOT PRESENT 

?NOT INPUT RLE 

''NOT OUTPUT FILE 
7MISSING FILENAME 
'^ILLEGAL DEVICE NUMBER 
'ARE YOU SURE 

'?BAQ DISK 

<relLjrn> READY <relurn> 

<space> jN <space> 

''BHEAK 

''EXTRA IGNORED 

■^REDO FROM START 

Last Evaljated Number 

"MORE" <feturn> 
Power On Message 
7NEXT WITHOUT FOR 
SYNTAX 

''RETURN WITHOUT GOSUB 
?OUT OF DATA 
'ILLEGAL QUANTITY 



''OVERFLOW 
'OUT OF MEMORY 
''UNDEFINED STATEMENT 
?B AD SUBSCRIPT 
'REOtMD ARRAY 
7DIVISIONBYZER0 
''ILLEGAL DIRECT 
''TYPE MISMATCH 

'STRING TOO LONG 

''FILE DATA 

'FORMULA TOO COMPLEX 

'UNDEF(N£D FUNCTION 
''LOAD ERROR 

'^VERIFY ERROR 

''OUT OF STACK 
7UNABLE TO RESUME 
^UNABLE TO DISPOSE 
''OUT OF TEXT 



Occurs wnen doing a KERNAL I/O function and the STOP key iS pressed. May occur dunng LOAD or SAVE (or OPEN CLOSE. GET#. 
INPUTS, PR1NT# when the cassette tape i5 moving). CLOSE any open write files lo save data. 

Majiimum OPEN files is fen 

An anempr was made ro OPEN or DOPEN a file with a tHe number already in use. 

An aitem pi *as made to access a tile not previousfy OPEN or DOPENed 

The file specified m OPEN of LOAD was noi found on the device specrfted. For tape I/O. an end of rape marker was encountered 

An attempt was made to access a devrce not currently connected or poweredup on Ihe IEEE-4S8 bus May happen on OPEN. CLOSE. 
CMD, INPUT*, GETff, PRlNT# ft filename is not speafred with OPEN, inis error will occur 

An arrempls was made to read a file ongmatfy OPENed Jor wniing. 

An anemprs was made to wnte data to a file originally OPENed for reading The keyboard cannot De wnnen lo 

All LOADS and SAVEs from the IEEE pori(eg disk) require a filename. 

Occurs if you try to access a device in an illegal manrer For eKanple, LOADing or SAVEmg from/to Ihe keyboard, screen, or RS-232. 

Confirmaiionpromplfor BACKUP, SCRATCH, and HEADER It isnoi an error message and occurs only in direct mode, noi during 
BASIC program execuiion. 

Media failure on HEADER command. 

This ts Not An Error Message. This message leis you know thai your sysiem is ready to ^^. 

Not An Error Message Used lo indicate which line an error has occurred in". 

This occurs when Ihe STOP key is pressed during BASIC execution. CONT can be used lo resian the prograrri. 

Too many items of daia or separators were entered in response to an INPUT statement 

This dfagnoslic message occurs when a numeric variable js used wirti INPUT and non-numenc data is received. INPUT coniinues to 

function until acceptable data has been received. 

This Is Not An Error Message Thisislhelast value tfiai has been processed through the numerical Output buffer (eg print lOOnO. pnni 
ERRS(l75...wiHpnnt lOboihlimes. 

This fs Not An Error Message Pnms MORE" and carnage return 

This Is Not An Error Message Prints [he same screen message that is displayed immediately after power-up 

Either a NEXT is improperly nested Or the vartable in a NEXT staiemeni corresponds tc r>o previously executed FOR statement. 

BASIC cannot recognize the staiemen: you have typed. Caused by such ihings as missing parenthesis, ilfegal characters, incorrect 
punciuation. misspelled keyword 

A RETURN siaiemeni was encountered with noprevious GOSUB. 

An attempt was made to READ data from a DATA statement but no data exists or the program has already read Ihem all. 

Occurs when a funcnon is accessed with a parameter oui of rar^e caused by 

^. A mainx subscript out Of range (0 < X < 32767) 

2. LOG (negative or zero argumeni) 

3 SOP (negative argument) 

A ATS where A<0 and B rot inieger 

5 Call of USR before a machine language subroutine has been patched in. 

6 Use of string functions MtD$. LEFTS. RIGHTS, with length parameters out ot range 

7 Inbfiji on. GOTO out of range 

a Addressof PEEK, POKE, WAIT or SYS out of range. 

9. Byte parameters ol WAIT. POKE, TAB and SPC out of range. 

Numbers resulting from computations or mputthai are greater than 1.70141 l64E + 38or iessthan2 93873587 E 39 

BASIC texi space, or Variables space, or Arrays memory space has been completely filled 

A GOTO, GOSUB, or THEN has l^ieen executed with aline number that does not eJiist 

An attempt was made to reference an array element which is outside the dimensions specifhed m the DIM statement. 

An attempt was made to define an array usirtg a uarjable already used in an array 

llCegai divide Message is followed by the line number - hsi and check variables. 

INPUT. INPUT*. GET, GETfl, and DEF cannot be used in direct mode 

An anthmeifC operation has been given non-numenc data, or a string operation has beerf numeric data 

Maximum strrng length is 255 characters This error vniil also occur i1 INPUT# receives more Ihan 80 characters without a carnage return 

(le BASIC input buffer is 80 byieskxigj. or if a disk filename is longer than ^ 6 characters. 

Occurs when a numeric variable is used with INPUTrf and non-numenc data is received 

BASIC has run out o' temporary pointers to keeo track ol substr'ngs in evaluating a string expression. Break the expression rntotwo 
smaller parts to cure the problem. 

Reference was made to a user defined function which had newer been defined with DEF 

Cassette tape only. To improve tape reliability, programs are recorded [wice with SAVE. This error will occur if LOAD finds recording 
errors m corresponding positions of txiin recordings. If more than 3l errors are detected m The first pass. LOAD will not attempt to read 
the second 

A VERIFY operation did not match the Contents o' file with ihecontents of memory Re-SAVEyour program on another disk or tape 

Too many opeJi FOR.. NEXT loops or loo many GOSUB calls. 

Resume will not operate atier a 'at^ error. 

All of the DISPOSE type items have been disposed otor none exist. 

A LOAD orDLOADhasanerrpredto bring ma file larger than 64K This error wiff not occur when using the BLOAD command. 
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FuncliOn 



BOX 

CHAR 

CIRCLE 



CO LINT 

COLOR 

DRAW 

FILTER 



GRAPHIC 



GSHAPE 



KEY 



BASIC Abbreviations 



Command 


Abbreviaiion 


2.0 


3.5 


40 


B 


Command 


Abbreviation 2.0|3.5f4!o 


B 


Command 


Abbrevjahon 


2.0 3 5 4.0 


B 


ABS 


a SHIFTS 


* 


* 


« 




ERE 


I SHIFT R 


* 


* * 


• 


ROOT 


r SHJFT D 




' 


^^^ 


APPEND 


a SHIR P 






* 




GET 


gSHFTE 


* 


# 4 


• 


READ 


rSHIhl E 


B 






ASC 

- ■ 


a SHIFTS 


* 




4 




GETKEY 


getk SHIFT E 








RECORD 


re SHIFT C 








ATN 


aSHFTT 


4 




« 




GET# 


none 


« 


4 * 


* 


REM 


none 


4 






AUTO 


a SHIFT U 










GOTO 


gSHihJ 


• 


* 4 


■ 


RENAME 


reSHFTN 








BACKUP 


b SHJFT A 






* 




GOSUB 


goSHFTS 


* 


4 * 


■ 


RENUMBER 


fenSHlFTU 








BANK 


Da SHIFT N 










GRAPHIC 


g SHJFT R 








RESTORE 


re SHIFTS 


4 






BLOAD 


b SHIFT L 










GSHAPE 


g SHll- 1 S 








RESUME 


res SHIFT U 


. 






BOX 


bSHIhl 










HEX! 


h SHIh 1 E 








RETURN 


re SHIFT T 


4 






BSAVE 


b SHJFT S 










HEADER 


h SHIFT E 








RGR 


rSHIFTG 


, 






CHR$ 


C SHIFT H 


# 




* 






neSHIFTA 








RJGHTS 


r SHIFT J 


4 






CHAR 


ch SHIFT A 










IF 


none 








RLUM 


rSHhf L 








CIRCLE 


cSHII-l f 










INPUT 


none 








RND 


r SHJFT N 


4 






CLOSE 


d SHIFT 


• 








INPUT* 


i SHIFT N 








PUN 


r SHIFT U 


* 






CLR 


C SHIFT L 


* 








INSTR 


rnSHIhJ S 








SAVE 


S SHIFT A 


* 






CMD 


cSHfhl M 


m 








IfsJT 


none 








SCNCLR 


s SHIFT C 








CONT 


cSHI^i 


« 








JOY 


J SHIFT 








SCALE 


so SHJFT A 








COLOR 


CO SHIFT L 










KEY 


k SHIFT E 








SCRATCH 


S SHIFT C 








COLLECT 


CO SHIFT L 

coJSHfFTL 










LET 

LEFIS 


r SHIFT E 
le SHIFT F 








SGN 


sc SHIFT R 
SSHIFTG 








CONCAT 


CO SH FT N 










LEN 


none 








SIN 


s SHIFT 1 








COPY 


CO SHIFT P 










LST 


J SH FT 1 








SOUND 


s SHIFT 








COS 


none 


■ 








LOAD 


1 SHJFT ' 








SPC( 


S SHJFT P 








DATA 


G SHIFT A 


* 








LOCATE 


10 SHIFT C 








SQR 


sSHIhl 








DOLOSE 


d SHIFT C 










LOG 


none 








SSHAPE 


S SHIFTS 








DCLEAR 


dC SHIFT L 










LOOP 


oSHIhl 








STOP 


sSHIFI T 








DEC 


none 










MJD$ 


mSHU 1 








STR$ 


si SHIFT R 








DEFFN 


d SHIFT E 


« 








MON TOR 


mSHFTO 








SYS 


sSHFTY 








DELETE 


deSHIH L 










NEW 


none 








TAB( 


ISHFTA 








DJM 


dSHiRi 


* 








NEXT 


nSHIFI E 








TAN 


none 








DIRECTORY 


di SHIFT R 










ON 


none 




4 




TRAP 


'^wr 1 "Xx 

I SHIFT R 








DISPOSE 


di SHIFTS 










OPEN 


SHIFT P 








TRON 


ir SHIFT 








DLOAD 


d SHIFT L 










PAINT 


p SHIFT A 








TROFF 


tro SHIFT F 








DO 


none 










PEEK 


pSHIhl E 








UNTIL 


uSHtFTN 








DOPEN 


dSHIFf 










POKE 


p SHJF I 








USR 


uSH FTS 


4 « 


4 


« 


DRAW 


d SHIFT R 










POS 


none 








VAL 


none 


4 « 


4 


* 


DSAVE 


d SHIFTS 










PRINT 


7 








VERIFY 


vSHFTE 


4 a 


4 


* 


END 


e SHIFT N 


* 








PRINT* 


pSHIhl R 








VOL 


V SHJFT 








ERRS 


e SHIFT R 








1 
* 


PRINT USING 


?usSHlFTl 








WAIT 


w SHIFT A 


4 • 


4 


4 


EXP 


e SHIFT X 


* * 






PUDEF 


PSHIFTU 








WHILE 


w SHIFT H 








FOR 


fSHihl 


• * 






RCLR 


rSHJhl C 



















^ 



C64 Super Expander Commands 



Example 



Purpose 



B0XT.XT.Y1.X2. Y2.45 1 
210CHARCS,X. Y.AS. 1 
CIRCLE 2 X. Y. XR. YR. S E, A. I 



COLiNTO. 1050 

COL0RBK,FG.Ml.Me,BD 
230 DRAW -1 X1,Y1,X2,Y2.C 
230FILTERCaLP, BP, HP.R 



Draws a box m Erte (oreground colour, trorr. XI .Yl lo X2,Y2. a[ a 45 degree angle, trIJed in with same coJojr 
WHI :;'-ni AS alX.Y position on [he Hi-Res screen, using colour source CS. reversed. 



Draws a Circle where. 3 = Use Multicolor i 

X.Y = Position of center 
XR = X Radius 
VR = Y Radius 



GRAPHIC M C 



250 GSHAPE SS.Xt,Y1,M 



KEY 

KEY FK. FKS 



S =; Starting Arc (default cfegrees) 
E =; Ending Arc (defaufi 360 degrees) 
A = Clockwise roiaiiDfi (default 0) 
I = Incremeri or Coarseness (delaulf 3) 

Process events aiSASJClinelOSO = Sprue lo Sprue coHjsions 

' = Sprite to Bit Map display coUisiors 
2 - Lighi Pen aciiviiy 

SetcoJoursIof Background. Foreground. Multi-ColOur 1, Multi-Cdour 2, Border (range 0- 1 5) 

WiHdrawalir>etromXl,Yl to X2.Y3 in Border colour 

Sei filter parameters CO = Cutoff freQuer>cy (0-2048) 

LP = LOwPas5(t-ON.0-OFF) 

BP = Baf>aPass(l-ON. = OFF) 
HP = HighPass(l=ON. = OFFj 

R - Resonance (0-1 5) 

Specily screen mode MO- Text 

1 = Mulli-Colour Graphic 

2 = Hi- Res Graphic 

3 = Split-Screen (Texi on bottom 3 hnes) 
COO clears screen. 

Gets a shape ^rom SS and cfini it on the hi- res screen at XI, Y1 usingmo<ie M 

- Drawa^apeasisfdefauli) 

1 = Draw Shape inverted 

2 = Draw Shape OR d With Screen 

3 = Draw Shape ANDdwiih Screen 

4 = Draw Shape XOR'd with Screen 

Display Function Key assignments 

Define Function Key FK fl-8)as FKS Allows any stnng expression 






C64 Super Expander Commands, cont'd 
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Function 



LOCATE 

MOVSPP 

PAINT 

RBUMP 

RCLR 



ROOT 

RGR 
RJOV 

RPEN 

RPOT 



RSPCOL 
RSPPOS 
RSPR 



SCALE 

SCNCLR 
SPRCOL 
SPRDEF 



SPRITE 



SPRSAV 
SSHAPE 
TEMPO 
TUNE 



Exampie 



220 LOCATE Xl,yi 
240MOVSPRN, X.Y 
PAINT C,X,Y,M 

PRINT RBUMP (EJ 

PRINT RCLR (CS) 



PRINT ROOT {Ml 

PRINT RGR(0) 
PRfNTRJOV{JS) 
PRJNT RPEN(L) 

PRINT RPOT(P) 



PRINT RSPCOL EC) 



PRINT RSPPOS(S PC) 



PRJNT RSPR(SP.F) 



ZOO SCALE X 

200 SCNCLR 

200SPRCOLM1.M2 
SPRDEF 



200 SPRITE SP. EN. FG. PR. XE, YE. M 



200 SPRSAV SP, SPS 

250 SSHAPE SJ. XI . YT , X2, Y2 

200 TEMPO T 

200 TUNE EV. AT, DC, SU, RL, WV, WT 



Purpose 



Set I nElial co-ordinates for pi oHjng type commands (o Xi,Yl 
Move Sprite N 10 X.Y 

Fills&ieareasurfour>dingX.YincolotjrCusingfnodeM = Bordered by same colour as C 

1 I" Bordered byanyforegroundcoJour 

Returns colhsion informaiion for = Spnie to Spnie 

T = Spnle 10 Background 

Returns Colour Source information for: = Background coJour number 

1 = Foreground colour nurnber 

2 " Multi'CoJour 1 cofouf number 

3 = Murii'ColOur 2 colour number 

4 = Border colour number 

Returns ir^formailon for the nex! pixel to be plorred using mode M = X co-ordinate 

1 = Vco-ofdinate 

2 = Cofour Source 

Returns GRAPHIC mode (0-3). 

Returns direction (0-8) ol Joystick T or 2 Fire Bunon adds T28 to direcJicn value. 

Returns Locairon ot Lighlpen - X coordinate 

1 = Y co-ordrnate 

Returns Position (0-255) of Paddle P = Paddle 1 

1 - Paddle 2 

2 - Paddle 3 

3 = Paddle 4 

Fire Button adds 256 to position value 

Returns Spniecolour mformaiion = Mulli-Colour 1 number 

1 ■= Mulli-Colour 2 number 

Returns information for Sprite SP (0-7) G = X co-Ordinale 

C = 1 y cO'Ordiriate 

Returns rnformatron for SprcEeSP (0-7) F = SorjteON or 0FF(1 orO) 

F = l ForegroundcoburfO-lS) 

F = 2 Display Pnorify [0 = above, 1 = beJow) 

F ^ 3 X Expand [1=^ ON) 

F - 4 Y Expand (1=ON) 

F =^ 5 Display mode (0 = Hi Res. 1 ^ Multrct^our) 

Set scale to - Standard co-ordinates based on GRAPHIC moae. 
1 = Super Expander co-ordinate system. 

Clears screen in any GRAPHIC mode 
Set sprite Multicolours 1 ana2(0l5) 



Enter Sprite Designer Furtction Key detected are 



0-7 

A 

CRSR keys 

RETURN 

RETURN 

HOME 

CLfl 

1-4 

CTRL 1-8 

Commodore 1-6 

STOP 

Shift RETURN 

X 

Y 

M 



Destination Sprue (prompted) 

Automate Cursor movement toggle 

Moves Cursor 

Move to start of riext line 

Exit Sprite Designer (prom pled) 

Move to Home position 

Erase gnd 

Selects Cotour Source 

Sprite Foreground Colour (Cj-7) 

Sprite Foreground Cotour (8-15) 

Cancel changes 

Save Sprite 

X Expand 

Y Expand 

Multi- Colour/Hi 'Res 'oggle 



Set Sprfie parameters SP = Sprite number [0-7) 

EN = Enable (1= ON) 

FG - Sprite Foreground colour (0-15) 
PR = Priority (0 = aOOve, 1 = below) 
XE = X Expand (1= ON) 
YE = Y Expand (1- ON) 

M = Mode(0 = Hi-Res, 1 = Mufti-Colour) 

Save Sprite SP into SPS 

Saves a shape into SS from X2.V2[o XI. Y1 {the diagonally opposite corner) 

Sets Tempo T = 255 (default 8) 

Sounds note using EV = Envelope number [0-9) 

AT = Attack rate (0-15) 
DC = Decay rate (0-^5) 
SU = Sustain volume{0 15) 
RL = ReteaseratefO-15) 
WV s WavelormO = Triangfe 

^ -Sawtooth 

2 = Pulse 

3 = Noise 

4 = Ring Modulat<on 
WT = Pulse Width (with WV = 2 only) 
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COMAL Commands 
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COMAL FLagfl & Reserved Variables 



EOD 
EOF 
ESC 

FALSE 

STATUSS 
TRUE 



EOD 

EOF«fileimm» 

ESC 

TRAP ESC<(ipe> 

FALSE 

STATUS* 

TRUE 



End Of Data nag 

End Ot File flag 

St up key pressed flag 

predefined value = 
aldius of di^k channel 
predefined value of I 



Noie ] Commirfure B.ASIC wilh ilie e^cepcioci of a few 
commands, is asubser of COMAL COMAL has all but 
ASC, CLR. DBF FN, G0SU6& RETURN, f>OS, HEM, 
USR, VERIFY, WAJT. and BASIC 4 Disk Commands 
are senr via the COMAL PASS Command, other I/O 
commands (DLOAD. DOLOSE. RECORD', etc) are 
much like BASIC 2.0 format. 

Note 2 GOSUB (and OIN. GOSUB) & RETURfJ are replaced 
by PROC Commands 

Formal [ ) Numeric Brackets - numeric input required 
< > AngleBrackerS'denotesusersupplhed inpji 
I ] Square Brackets - indicates opiional mpuL 

Thus [(< >)1 would specify flie user supplied jnpur musi 
be of numeric nature, if the oprion is exercLsed 



Comnwnds Common to COMAL and CBM BASIC 
With NO Differences 



AB5 

AND 

ATN 

CHRS 

COS 

DATA 

END 

EXP 

INT 

LEN 

LET 

LOG 

NEW 

NOT 

OR 

PEEK 

POKE 

RESTORE 

RU^ 

SGN 

SDV 

SQR 

STOP 

SVS 

TAB 

TAN 

THEN 

TO 



gives the absolute value 

logical AND 

arciangem m radians 

gives that numbers characier 

cosine in radians 

provides daia for a ftEAD " 

halt program execulion 

natural log e To n 

gtves nearesi inrefter less than or equal 

gives ihe length oi string 

assign value to variable 

nalurat logarithm of n 

clears program from mernorv 

logical NOT 

logical OR 

look ai memory 

change memory locafion 

reuse DATA wtlh READ 

run program now in memory' 

-] ilneg.OilO, I if pos 

gives sine in radians 

gives square root 

hall program execution 

Iransfer control 10 assembly language 

pnni spaces up lo specified column 

gives tangent in radians 

parL ol IF structure 

mcremeni FOR variable siart TO end 



SPECIAL INFO 

Line numbers allowed: 1-5999. 

Idemitiers up to 16 chars (unshified alpha, dcgifs, (, ],', <-,!} 

^ull inpui IS accepted 

Firsi lime into graphics SETCRAPHICO 

Afttr that simply. SETGRAPHIC 

RUN/STOP RESTORE keys restore del^lt colors. 

To cl«an up The identifier 



name table 
(frees up rrpemory, 
removes unused idenufiers) 
Save a program to disk: 
Load a program from disk: 
List a program lo printer 



UST "PROGRAM L" 
^EW 

ENTER 'PROGRAM. L 
SAVE ■ PROGRAM" 
LOAD ■ PROGRAM " 
SELECT " LP. ' 
LIST 



COMALMCokiurs List (COMAL 0.14/2-0) 



Number Colour CHR* Number 



Colour 



CHRS 



BLACK 144 

1 WHITE 5 

2 RED 28 

3 CYAN 159 

4 PURPLE 1 56 

5 GREEN 30 

6 BLUE 31 

7 YELLOW 158 



8 ORANGE 139 

9 BROWN 149 
!fi UGHTRED 150 
U DARKCREV 151 

12 MEDIUM GREY ]52 

13 LIGHTGREEN 153 

14 LIGHTBLUE 154 

15 LIGHTCREY 155 



'ALTTO 

BASIC 

CA^ 

CHAIN 

CLOSED 

■DEL 

DIV 

'DO 

EDIT 

ELIF 

■ELSE 

ENDCASE 

ENDFOH 

ENDFUNC 

ENDIF 

ENDPROC 

ENDWHILE 

ENTER 

EXEC 

FUNC 

IN 

KEYS 

LABEL 

MOD 

NULL 

OF 



OTHERWISE 
PROC 

RANDOM 

RANDOMIZE 

REF 

'RENUM 

REPEAT 

-TRAP 

■LTVTIL 

■USING 

WHEN 

■WHILE 

WRITE 



ZONE 



COMAL Commands NOT Found in CBM BASIC 

AUTO |<s[art line>j[,<incremem>] 

BASIC 

CASE <conrroi expression> fOF] 

CHAIN <(ilename> 

PROC <procname>E(param&)l ICLOSED] 

FTJNC <funcname>[(params}) ICLOSED] 

DEL <range> 

<dividend> DIV <divisor> 

DO <sialemenls> 

EDfT (<range>] 

ELIF <ejipiession> [THENJ 

ELSE 

ENDCASE 

ENDFOR |<control variable>] 

ENDFUNC [<funcfion name>| 

EWDIF 

ENDPROC [<procedure name>) 

ENDWHILE 

ENTER <filename> 

(EXECI <procn3me>((<aclual parameter lisJ>)] 

FUNC <name>|1<params>)| [EXTERNAL <f(lename>] 

FUNC <name>(«params>)| [CLOSED] 

<s[ring]>|N<si[Lng2> 

KEYS 

<label name>; 

<dividend> MOD <div[sor> 

NULL 

CASE <expression> [OF] 

D3M <s[nngvaT> OF <max char> 

DM <5tTingarray><array index) OF <max char> 

OTHERWISE 

PROC <oame>[[<paTams>)] (EXTERNAL <filename>| 

PROC <na[ne>E[<params>)] [CLOSED] 

OPEN FILE <fi]enum>,<fjlename>.RANDOr^<recln> 

RANDOMIZE 

REF <var> 

RENUM |<!argetsiarl>)[.<increment>] 

REPEAT 

TRAP ESC<type> 

UNTIL <etpres5ion> 

PRINT USING <formaf> <var lisi> 

FKlNT|F]LE<filenum>.)LISlNG<formar><vars> 

WHEN<listofvalue5> 

WHILE <expre5Sion> [DO] [<statemeni>l 

WRITE RLE <fi]enum>[.<recnum>| <var Iisl> 

OPEN [FILE] <[ileni[m>,Cfilename>. WRITE 

ZONE < tab inlerval> 

ZONE 



f except BASIC 3.5) 

auiomaiic line numbering 
back inio BASIC mode 
muUiple choice decisjons 
load & run prc^ram on disk 
all proc or tunc variables local 

ddeles lines 

division with imeger answer 

do Ihe following £lalemenis 

lists lines withour indemalions 

shon for ELSE IF condition 

allernalive siaiements in IF slructure 

end of CASE str\jciure 

end ol FOR structure 

end ol (unction 

end of IFstructure 

end ol procedure 

end of WHILE structure 

merge a program segmeni from disk 

execute a procedure 

start of a multiline function 

locate position of siringl within string2 

scans ke>board(not in PET COr^ALO 14) 

assigns a label name lo Ihe line 

gives remainder of division (modulo) 

does nothing {no op) 

part of DIM or CASE slructure 



default for CASE 

siarl of mullillne procedure 

random access disk file 

generate new random numbers 

param var used in reference in proc 

renumber program 

start of REPEAT structure 

disable stop key 

end ol REPEAT loop 

allows formatted output (not PET 0.14} 

including FILE output 

choice m CASE sirudure 

start of WHILE Slructure 

write to a file 

lab increment 



// 

APPEND 

CAT 

CLOSE 

CON 

DELETE 

DIM 



RLE 



Commands Common to COMAL and CBM BASIC Wilh SLIGHT Differencei 

allows comments m a program 

srari at end of seq file 

gives disk directory 

closes files 

continue program execution 

deletes a tile from disk 

reserves/al locates sinngfi array space 



FOR 

GOTO 

IF 

INPUT 

UST 

LOAD 

OPEN 

ORD 

OUTPUT 

PASS 

PRINT 



READ 



RND 

SAVE 
SELECT 
SIZE 
STEP 

UNIT 



//[<anything>] 

OPEN [RLE] <filenum>,<filename>.APPEND 

CAT |<dnve number>| 

CLOSE [RLE] [<filenum>| 

CON 

DELETE <filena me > 

DIM <5trmg var> OF <ma>; char> 

DIM <str array>i<array tndex>) OF <max chai> 

DEM <array name>(<array [ndex>) 

INPUT FILE <filenum>[.<recnum>l <varlist> 

PRINT FILE <liienum>I,<recnum>] <val lisl> 

READ FILE <fiienum>[,<recnum>]. <var hst> 

WRITE FILE <Eilenum>[ <recnum>] <vaT tist> 

OPEN [F[L£| <filenum>.<filename>[,<tvpe>l 

CLOSE [FILE|[<rilenum>] 

FOR <var> = <stari> TO <end> [STEP <step>| [D0| 

GOTO<label name> 

IF <coridilion> [THENl 

IF <corid[tion> THEN <siaTemeni> 

INPUT [<prompt>.| <var l]5l> 

INPUT FILE <filenum>[.<recnum>]<varlisl> 

LIST [<range>] (<fiiename>] 

LOAD <fi]ename> 

OPEN [FILE] <filenum>.<filename>[,<type>] 

ORDi<s[rmg expression>) [same as ASC( in BASIC] 

SELECT [OUTPUT] <type> 

PASS<diskcommand> 

PRINT (FILE <filenum> ] |<items>) 

PRINT jFILE <filenum>.] USING <formai> <vars> 

[RANDOM file use [FlLE<filnMm>.<Tecnum>;]) 

READ <var Ii5t> 

READ FILE <filenum>l <rec num>] <var list> 

OPEN ;FILE1 <menum>.<fiIename>.READ 

KNDl<num>) 

RND(<siart num> <end num>) 

SAVE <filename> 

SELECT [OUTPUT] <type> 

SIZE 

STEP < numeric ex press ion> 

OPEN FILE <'>.<nm>.UNIT<dev>[.<sec>][.<[yp>r 



specifies that a file is to be used 



sfarl of FOR loop siruciure 
go to line with ihisname 
start of conditional IFstructure 

input from keyboard or file 

lisl program 

load a program from disk 

open a file 

returns integer represeniing (he char 

select output location Like CMD 

passes a strj ng to disk command channel 

prints items I o screen/ printer/ file 



read data Irom DATA line or file 



random number 

record program on disk 

choose output location 

reports on memor>' usage (free memory) 

increment FOR loop var by this amouJit 

specify unit (deMce) 



DATACOLLISION 

DEFINE 

HIDESPRTTE 

IDENTIFY 

PRIORTTY 

SPRTTEBACK 

SHOWSPRTTE 

SPRTTECOLUSION 

SPRTTECOLOR 

SPRTTEPOS 

SPRITESIZE 



SPRHES (COMAL 0J4/Z.a) 

DATACOLLISION <spnie'>,<rewl collisn flg?> 
DEF[NE <sprne dplinirion [ium>,<G4 byte detS> 
HIDE5PR]TE:<spriie number> 
IDENTtF^ <sprne numbe[>.<definilioji nurnber> 
PRIORJTY <sprire number>,<dara priori tv?> 
SPRITEBACK <colorl>.<color2> 
SHOWSPRITE <apriie numb«r> 
SPR[TECOLL[SI0N <5priie'>X reset colJsn ng?> 
SPHITECOLOR <sprLTe number>,<color nurnber> 
SPRITEPOS <^prite'>.<x cooi'd>,<y coord> 
SPRIT ESJZE <spnre'>.<v expand?>,<ji expand^ 



lesl for collision with data 

set up a sprite ima^e for later use 

[urn off specified sprrTe 

assign a sprite an imacte 

dws data has priority over sprite 

set ^vo multrcolor sprite colors 

Turn oit specified sprite 

le^l for sprite collision 

sel color of spnte 

position spnie at x.v location 

sel sprile size (expand or not) 



[ 



TURTLE GRAPHICS CHART 



Turtle ContniL 



C8MLOGO 



CBM COMAL 



HIGH RE5 and TURTLE Gr^hics (COMAL 0. H/2.0) 



BACK 

BACKGROUND 

BORDER 

CLEAR 

imAWTO 

FILL 

FORWARD 

FRAME 

FULLSCREEN 

HIDETURTLE 

HOME 

LEFT 

MOVETO 

PENCOLOR 

PENDOWN 

PENUP 

PLOT 

PLOTTEXT 

RIGHT 

SETGRAPHIC 

SETHEADING 

SETTEXT 

SETXY 

SHOWTUBTLE 

SPLITSCREEN 

TURTLESIZE 



BACK<length> 

BACKGROUND <co!or n"umber> 

BORDER <t:oior number> 

CLEARSCREEN 

DRAWTO <x coordirate>,<y coord ina[e> 

FILL <x coordinaie>,<y coordinafe> 

FORWARD <leng(h> 

FRAME <x0>,<xl>,<v0>.<vl> 

FULLSCREEN 

HIDETURTLE 

HOME 

LEFT<degrees> 

MOVETO <x coord inaie>.<y coord ina!e> 

PENCOLOR <color nu[nber> 

PENDOWN 

PENUP 

PLOT <x coord in3ie>,<y coordiriate> 

PLOTTEXT <x coord>,<y cooTd>,<TexrS> 

RIGHT <d eg ree^> 

SETGRAPKIC I<tvpe>| 

SETHEADING <degree> 

SETTEXT 

SETXY <x coordinale>,<y coord inale> 

SHOWTURTLE (noie: sprite 7 is used for the lurilet 

SPLITSCREEN 

TURTLESIZE <size> 



move lurfle backwards 

set (he screen backi;round color 

set ihe screen border color 

clear Ihe graphics screen iin frame} 

draws a line £rom ciirreni poini 

fills in area with CO rreni color 

move 111 rile forward 

set up a screen window 

lullscteen graphic* {fal 

make theturlle invisible 

put the lurile in ils home position 

turn lurile Idt 

move to specified point wiihotil line 

sets Ihe current luTile pen color 

pul pen down, turtle draws line 

pick up pen. turtle doesn't dra^ 

plol a point in cyrrenL color 

prinE lex! on graphics screen 

lurn turtle right 

(urn on graphics screen 

sel turtle heading 

turn on lexl screen [11} 

set turtle x and y coordinates 

make turtle visible 

2 rext lines above graphics (f3) 

setturilesiie(Olo 10) 



ne 



Move forward length 
Move backward length 
Home turtle 
Turn turtle left 
Turn turtle right 
Move to a point 
Turn to specific heading 
Make turtle visible 
Make turtle Invisible 
Fen up off paper 
Pen down on paper 
Sel pen color 
Number of colors 
Sel size of turtle 
Plol a poinl 
Print lexl in graphics 



FORWARD 

BACK 

HOME 

LEFT 

RIGHT 

SETXY 

SETHEADING 

SHOWTURTLE 

HIDETURTLE 

PENUP 

PENDOWN 

PENCOLOR 

16 



FORWARD 

BACK 

HOME 

LEFT 

RIGHT 

SETXY 

SETHEADING 

SHOWTURTLE 

HIDETURTLE 

PENUP 

PENDOWN 

PENCOLOR 

16 

TURTLESIZE 

PLOT 

PLOTTEXT 



Screen And Colour Control: 



Set screen window 
Clear graphics screen 
5eT to graphics mode 
Set lo text screen 
Sel background color 
Set border color 
Fill in an area 
Full screen mode 
Split screen mode 



CLEARSCREEN 
DRAW 
NODRAW 
BACKGROUND 



FULLSCREEN 
SPLITSCREEN 



FRAME 

CLEAR 

SETGRAPHIC 

SETTEXT 

BACKGROUND 

BORDER 

FILL 

FULLSCREEN 

SPLITSCREEN 



12 



Function Key Actions: 



Fl 
F3 
F5 



TEXT SCREEN 

SPLITSCREEN 

FULLSCREEN 



TEXT SCREEN 

SPLITSCREEN 

FULLSCREEN 



COMAL 2.0 
Library Descriptions 



Library- (p^e SSO, 1A59A'1BFFI): 
A5C1 Sense routine 



PACKAGE eoglitb: 

A686 init routine 



PACKAGE dusk: 
A68C Init routine 



PACKAGE system: 

CA2F inif routine 

A80B PROC setprimertsir) 

Ay6A PROC hardcopy[slr) 

A976 PROC setrecorddelaylint) 

A97D PROC seipage(jnt) 

A9S4 FUNC inke\ 

A9B6 FUNC tree 

A9C:^ PROC keywords' in 'ijppetcase(in I) 

A9C5 PROC names in'upperca5e(inO 

A9C9 PROC quote' mode(int) 

\9E\ FUNC currov^ 

A9E9 FUNC curcol 

A9F6 PROC textcolors(int,inLint) 

AA34 PROC de(key[ini,str) 

AA7F PROC showkeys 

AE21 PROC t>ell(ini] 

AB2D PROC seriaHini) 

A7FF PROC seHime(sIr) 

A&05 FUNC gen i me 

AS78 PROC geiscreen[REF str) 

AaTB PROC sefscreen[REF sir) 



Library (page SS3, SSOOF-SCOOO): 
8081 Sense routine 



PACKAGE grapbicA: 

8CDC ink routine 

9SCB PROC wmdo^lreal. real .real, real} 

8FI5 PROC viewport{int,in[.int.jnt) 

8CA3 PROC drawto(reaLreal) 

SADA PROC draw(real.real) 

8B06 PROC plol(real,real) 

8C7C PROC moveto{ieal real) 

8AES PROC move! real, real) 

A62A PROC CI rcle(rea[. real, real) 

AS'IF PROC a rcj real. real jeal. real, real) 

A5G4 PROC arcHreaLrea!) 

A55B PROC arcflreal.real) 

9^126 PROC texlstvJe(in1Jnt,inI.int) 

915" PROC pJ ottex]{ real, real, St r) 

8D9B PROC pencoloTtint) 

SDBE PROC temcolortint) 

SFC3 FUNC s*^lcolor( real. real) 

A37B PROC (ili(real,'eal| 

A380 PROC pamtj real. real) 

94% PROC backgrotindlint} 

9483 PROC lex[background(int) 



950 B 


PROC borderfinc] 


951E 


PROC (extborder|int) 


8E2A 


PROC graph Lcscreen{tni) 


90 FC 


PROC tejitscreen 


A25D 


PROC splitscreen 


A258 


PROC fullscreen 


88FA 


PROC cicarscreen 


895 E 


PROC clear 


A53B 


PROC Bhowiirnle 


AS 48 


PROC hideturtle 


A20F 


PROC turtlMize(real) 


90A9 


FUNC xcor 


90D6 


FU'NC ycof 


8CA3 


PROC set3<ylreal,real) 


904 D 


PROC selheadingtreal) 


9094 


FUNC heading 


903 F 


PROC Jefi(reai) 


903C 


PROC nghlfreal) 


90 J A 


PROC IOTv.Eird{real] 


9017 


PROC back(real) 


9536 


PROC penup 


9542 


PROC pendovL'n 


9.i4E 


PROC home 


9576 


PROC wrap 


9584 


PROC nowrap 


A3D7 


FUNC inq[inrj 


AFD7 


PROC savescreen(s|rj 


B027 


PROC loadscreentsfrl 


ADF4 


PROC print^tFeen(stT,int| 


PACKAGF- turtle: 


SCE2 


Init routine 


9017 


PROC bJi(real) 


9496 


PROC bglint) 


SaFA 


PROC cs 


901 A 


PROC fd(real> 


A248 


PROC hi 


903F 


PROC Itfreal) 


8D9B 


PROC pcfinlj 


9542 


PROC pd 


9536 


PROC pu 


903C 


PROC rlfreal) 


904 D 


PROC seth[real) 


A23B 


PROC SI 


9483 


PROC texibglinO 


95CB 


PROC window(reaJ. real, real .real) 


8FI5 


PROC viewport(int.int,irLin!) 


8CA3 


PROC draw(o(reaLreal| 


SADA 


PROC draMrealieal) 


8B06 


PROC ploKreaLrea!) 


8C7C 


PROC moveto{ teal. real) 


8AE8 


PROC move(rea!.realJ 


A62A 


PROC citcief real. reaJ. real) 


A64F 


PROC a rc(real , real . real , rea I . real ) 


A564 


PROC arc KreaL real) 


A55B 


PROC arc rtreal, real) 


' 9436 


PROC textsiyle1in(,int,int,int) 


9157 


PROC plottexUreal.reaf.str) 



SD9B PROC pencolor(inf) 

aOBE PROC textcoMmil 

8FC3 FUNC get col or(reaL real} 

A37B PROC mWreaLreal} 

A380 PROC pflinl(real.real) 

9496 PROC back^roundiml) 

9483 PROC lexlbackground(inl) 

950B PROC t>order(inO 

951E PROC kxiborder[intJ 

8E2A PI?0C L-r.iphic^reendnt) 

90FC PROC ii'Mvireen 

A25D PROC liplifscreen 

A2S8 PROC fullscreen 

SSF^ PROC clearscreen 

89jE PROC clear 

A23B PROC showiurtle 

A24S PROC hjdeturtle 

A20F PROC turi!esi7e(real) 

90A9 FUNC xcor 

90D6 FUNC ycor 

SCA3 PROC sel xy[ real Tea I) 

904D PROC sel head I ngl real) 

9094 FU\C heading 

903 F PROC left(real) 

903C PROC right(real) 

90IA PROC torwflrd{real) 

9017 PROC backtreal) 

9536 PROC penup 

9542 PROC pendo%vn 

954E PROC home 

9576 PROC wrap 

95S4 PROC nowrap 

AeD7 FUNC inqfinll 

AFD7 PROC savescreen(str) 

B027 PROC loadscreen(str) 

ADF4 PROC prlntscreen(5tr,in() 



9CEB FUNC spritex[ini) 

9CFF FUNC spriteylinil 

9D3F FUNC spntemqtint.mt) 

9ECD PROC stampspritefini) 



PACKAGE sprites: 

98B9 Init routine 

9979 PROC de(ine(int,s[r) 

9B0D PROC" identi^int.int) 

99 AC PROC ^pntecolorjintinl) 

99BB PROC sprilepos(in!.int.inl) 

9j^4A PROC &prilesize(mljnl.int) 

9B46 PROC .howsprite(int) 

9B52 PROC hidesprtte{int) 

9Aa3 PROC spriiebackdnLinO 

9A93 FUNC Bprilecollision(intJnt) 

9A9fi FUNC iJatatoili5ion{int,inO 

9ABF PROC priori iy(int,in|) 

AB54 PROC linkshape(in[) 

AB5A PROC loadshape(ini.str) 

AB6E PROC iave^hapeiini,s[rl 

9B6F PROC tTiove5pnte(int,int,in(.inMm) 

9AI] PROC slopsprMint) 

9DFC PROC an I mated n I. sir) 

9DI3 FUNC moving(in[) 

9D1F PROC stansprices 



PACKAGE font: 

CA2F IniT routine 
ABDO PROC lirkfom 

PROC loadfonl(sTr) 

PROC ktepfani 

PROC saveton|[str) 

PROC getcharacler(inl,int.REF 5tr) 

PROC putcharacterfinlim 5fr> 



ABDF 

AC49 

ABFl 

AC57 
AC87 



PACKAGE Mund: 

B287 Init routine 

B2FE PROC noiefint,sfr) 

B3DE PROC piiiselint.ini) 

B3FA PROC Rate<int,int) 

B4I2 PROC soundtype(inl.int) 

B436 PROC ringmod(int,mt) 

B45o PROC sync[int,in() 

B474 PROC adsr(lnt.int,int,intjnO 

B4AD PROC JLl[erfreq(int} 

B4CD PROC resonance! int) 

B4E6 PROC lilter(ini.mt.in(,int) 

B508 PROC ltiteriype{Lnt.int.int,inf) 

B52C PROC volumefint) 

B543 FUNC env3 

6549 FUNC o5c3 

E54F FUNC frequency(5tr) 

B55B PROC 5elscorelmt.REFinf(),REF 

intaREF into) 

e59F PROC plavscore(mtJni,int) 

B5CD PROC stoppla^linl.int.int) 

B5FC R!NC wallsco^e^lnt,intJnt) 

e2E3 PROC setfrequency (int. real) 



PACKAGE paddles: 

CA2F Init routine 

B62C PROC paddle(int,REFreal.REF 

real.REFreaLREFreal) 



PACKAGE joysticks: 

CA2F Init rounne 
B6B9 PROC joyslickdnLREF 
nfal.REFreal} 



PACKAGE lightpen: 

B77D Init rouline 

87FA PROC offseHim.int) 

B7D1 FUNC penon 

B79B PROC readpen(RErrea],REF 

real.REF real} 

B820 PROC limeon{int] 

B82A PROC delayllnt) 

B80D PROC accuracytint.mil 
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1 
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5 
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0006 


f 


PAGE 
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7^S 


PAGEPT 
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3 
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10 
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DODB 
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12 
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ODOD 


13 
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FOBPT 


0013 
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6510 On-Chtp 6-Bft l/0/Mflp-R<?aHCer 
CfidJn cd Locd NAm«s jprepau) 
noalin^Poini W^rk 
Curr^iii Memory Map 

Overly Tgr Lud/SiDK/fjec Roucmes 
Overlay ustd Tor raniroloNumptabft 
Old C&^-Ov€rLay Tor <»fil rol o< JuOip Tabfe 
GrAphics Resolul^n 
Gr^hia Pencolor*)6 

Chajnofold VAnfltrieDeKNplian:^ 
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TvpcolS^^ Jrom Scanner 

Tar Sipi / Conipans4jn EvaLuaiJofi Rag 
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Pcunlerto&an of Pro-am 
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Poincpf 10 Scan oi Stack 
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UtiNiy pointer 
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Currem D^ca pomifr 
Poinlej Ic Top o] Slick 
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PoFnEfF ]o Sian of Lfne 

Pojrtter lo Code Dunnq E^ccci^tmi 

OldSFFEf kluHfd) 
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U»d lor OperHTd Checking 

Slwn Span Work Af«5 



77 



EXaWF 



004E 
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78-83 


TEMPF3 


0054 




S4 
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SG 
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WurJi 5d4c' '™ Copy Froin 

*'mlc Space lor Copy To 
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; Bu> lille 

(riloFmWion Pw5lalerreni 

SOI = NoUneNumtwr 

M2 = Artr>ik'rSr3iemfn[Folk>»3 

S04 - AllrrWH[LE DO 

SOB t: AfK-r FOR 00 

110 = SiaiemeTil EndHlTivCurnmeriL 

»20= AflerfF THEN 

540 = Alirr REPEAT UNT3L 

EKrturB?n Inkjimdlion 

503 = Est flpe IS Trappftl (STOn 

504 * MakOLdUuf COMAL Inwrrupi Kandlfi 
S<IS = Escape mel (STOP) 
51(1 = SRO E/iaNed 
130 = UwT RpqutsE Enablej 
5S0 -- Solr-are.SPOOnlv 

VAriWtlu loF RhUiib Poini Pack^ea 
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STOP K^ Flag 
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Old OvT^dkrw (ruurrdin^Ll 
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Hljc nodimif Poini Work AtM^5b\■^e^l 
Ai^um'l 

ACUd = Expuvni 
ACI«1 - rriancioa I 
ACI -3 - Uan[is^3 
ACI«3 ; Mdiili:>sa3 
ACIt4 - UartrLt44 
ACU5 = Sign 

Sme> Cvdiudlion Consrani inmipr 
AtiUfn'l: Hi-ordpt (werilon) 
A«ijni'2 

AC3*0 ; Exponent 
AC2<-L a Mdniii^ I 
AC2*3 = Mir(i%M^ 
AC2t3 ^ MdnLaa3 
AC2*4 - Manlissj4 
AC2--'> - 5ign 



0086 -0087 

oosa 

0089 
008A 
OOee -008F 

0090 
0091 

0092 

0093 

004i 

0095 

0096 

0097 

009S 

0099 

009A 

009B 

DOSC 

009D 

009E 

009F 

OUA" -0JA2 

0DA3 

00A4 

[10A5 

C0A6 

00A7 

00 A3 

O0A9 

nOAA 

OOAB 

ftOAC 

OOAD 

LFOAE 

OOAf 

OOBO 

OUBl 

0OB2 -00B3 

OOBI 

TOGS 

0OB6 

0OB7 

OOBB 

O0B9 

OOBA 

OOBB -OOBC 

OOBD 

OOBE 

OOBF 

£WCO 

OOCl -00C3 

00C3 -O0C4 



OOCS 
00C6 
OOCT 
OOCB 

ooc^ 

OOCA 
OOCB 
OOCC 
OOCD 
OXE 
OOCF 
UflDO 
OODI 
00D3 
DODJ 
O0O5 
O0D6 
0UO7 
00D8 
UOCfi 

oun 

OOFS 
00F7 
(JJF9 

OOFB 
0)00 

(Jiori 
moo 

ESOO 
0201 



-0OD2 



006F 


111 


ARJ5CN 


Sign CompaFiwn. Ace* 1 ^"1 Art'2 




0070 


112 


FACOV 


Accum'T L>-order Irifliridijig) 




0071 -00?2 


113-114 


POLVF^ 


Poincffr ru Polvnoniial 








HonCOHALVirWrin 




0073 


IIS 


A5AVE 


SavFlor A (tall, ^o^ 




0074 


lift 


XSAVE 


Save lor X leal I'SD») 




0075 


117 


PSAVE 


Save (or picalt'gofol 




0076 


n« 


INDPNT 


PomierraEasiuide where an *MreMwa> 


loadrd 


0077 


iro 


SCFLAG 


Flags mScanier 




0078 -0079 


r20-[2l 


LhP40 


[jne Numbef 




007A -007B 


r23-[23 


MOVEAC 


1 Ajjtjrewlor Mijve 




007C 


124 


TXTLO 


Addfra i^r Tex\ ic PRTXT 




007D 


l» 


"nrrni 






007E -oorp 


126-137 


xx 


CurRniX(qr4prim> 




0060 -0081 


IJJLI39 


vy 


Cunrni V (i[r£ipriJt^) 




0082 -l»83 


130-131 


GR*KI 






0064 -Oltti 


13 J- 133 


0.^^X2 







03><) 
0252 
0351 
0251 
0^56 
U3S7 

mm 

0259 

0263 

a26D 

D277 

038 J 

0283 

0235 

D2te 
0387 



-00F4 

-noffi 
-noFA 

A'\Ff 
-OLIIE 



-0J1F 



-0251 



-02ai 



-03i>2 

-IG6C 
-0376 

-02ft] 

-02SJ 



134-135 
13€ 

137 
138 
139-143 

144 

145 

146 

147 

148 

149 

150 

15L 

15? 

153 

ISA 

155 

IJ6 

157 

158 

139 

t60-|Ei3 

k63 

164 

165 

166 

167 

168 

169 

170 

171 

173 

173 

174 

175 

176 

177 

178-1 7y 

130 

181 

182 

183 

184 

1S5 

l»(^ 

I8"-I8ft 

189 

190 

191 

TK 

193-194 

]&i-t9fi 

197 
198 
199 

301 1 

3ni 

302 
203 

2t)i 

2(>^ 

206 

307 

208 

309-21(1 

311 

21? 

313 

214 

215 

216 

2 1 7-1? J J 

2i.i-3J4 

245-346 

247-248 

349-350 

2SI-255 

2S(>-3I I 

356-27(1 

256 

512 

5i.[-591 

593-54:1 
594 

596-597 



GRWK3 
EXCfLG 

CHAftPT 
CHAR 

RNDX 



Fld^. 



iOI ■ New Name hu bffn in^ne-J 
to? = New Line ha& b«r niKned 
Pf^meriolN&UF 

ChairromlNCHAR 
Random NumtvrSHd 



V vlBblca ror I/O 



STATUS 

STKEY 

SVXT 

VEPCK 

C3P0 

BSOUS 

SYNO 

XSAU 

LDTND 

DFOK 

DFUO 

PWTV 

DPSW 

MSCFLG 

PTHI 

JTIW 

TIME 

PCVTP 

FIRT 

CrJTDN 

BUFn 

iNBir 
srra 

RINONE 

RIDATA 

RIPFtTY 

SAL 

SAH 

LVL 

EAH 

CMpn 

TEMP 
TAPE I 
BITTS 

NXTBIT 

PODATft 

FNLEN 

lA 

5A 

FA 

FILADP 

POPRTV 

FSBLk 

MVCH 

CA5I 

STAI. 

MEWUSS 



I/O OperUior Sialiis 
STOP Key Flag 
Tempwary 
LuaiT nr Verify Flag 
IEEE Buir^red Cfin' F]^ 
Chiar Butler ht IEEE 
Cassene Sync ' 
Temp lor BA5JN 
Ho»^ many Files Open 
DelauJi InpurDtvire ' 

Derd[]irOuipu( Device' 
Caueiie Panry 
Cas&eiif Dipote Switch 
OA Messa^ Rflfl 
Cds^eiie Eiri>r Pass I 
Cabjeiie Error Pas* 2 
34h|oijrCkPckiP 1^60 se^ 
^rial Bu^ uHge/Cais0re VuR 

CasselK syrii: cwru^Jawn/terrip ujted by senal riuline 
Tdpp Buller Poin(er 

RS232 Fteceiver lnpi,[ bil alor«e/Caswrie ^hon counl 
RSJ3? Peteiver bucoum in/ChtAtUr read error 

RS332 Receiver Fl^ iur wan lilt rh(Tfc^Ca.-jeirtf reading zeroes 

RS232 Receiver ^ivie bufer/Cutflle read rrnfle 

R5232 Recet^'erpjrKV siota^ 

Pomter TafK Buller/Scrfrji 3froJI]ng/Caiwiip*non<oun( 



Tape Tiitifng Consiani 

Tape Timing Conaia n t 

StarftJTapeBurier 

l4S3i]3 Transmil bit cauni^CaiHileMull 

r^33 Tranimir nee tut lo be fern 

H5232 Traft*mii byre bulier/ZOT receivKl rmm lape 

Lengtiiol Current File Name 

Currenl Fil* Lugnal AtWresiv 

CuTTtni File Secondary Addrew 
Cuntnl File Primary AdcTre'v.s 
Currem File Same Address 
RS333 Tian&mil Pamy Bufler 
Casseire Read Bloch Couni 
Senal uunl But'e** 

Ciswne Manual /Con [roJItd Swirch 
Tape Stan AddrE^h Ujw High 
Taps Load tprnpi 



VarUbiei for Scfhd Editor 

LST>1 Kt^'Scan Indtx 

NDX Kf\ BuWer Pointer 

RVS Reverse Field ON Flay 

FNDX Bv(ePciinle[ roEiiluHjnelorlripul 

LSXP Sian of Screen 1 npui ( rj« j 

ISTP bianof Scjptn Inpui (tolumn) 

SFDX 5hll^^tCidtonPrilll 

BLNSW Cursor BifnkEnafle 

BLNCT Counier iu flip Cun-ur 

GDBLN Old Criar beiore timb 

BLNON ON/OFF Blink Fl*^ 

CRSW fnpuE/Gei Fi^ 

PNT PoJnler(o5lanDl Li m' where Ciirriir LiHashinc 

l^4TR Culumn Pusiiiun is ■■«? Cursor ts lla^lainfl 

OTSW HifltorOuoieMo* 

LNMX Currenl Screen Line Lf niffh |H9/79l 

TBLX Lpne Numbn ^hercCurson^llfching 

DATA temii Data Area 

INSPT Number o( Inserl Kevsiiu'^rinTnj ijn 

WBPTB Lni'Niat.-'-pnd'vyarr' 

I'StR Sirppn EdKn^r Color PoilH*r 

KEYTAB kevOoard Decudi: rjhl. 

RfBllF RS13-2 Jnjmr BulTsr Address 

ROBUF RS332 Oulpul BtjEfi:r Addrns 

FREK^P Fn!e haemal Zti.i P^wSpat*' 

STACK Svnem Slack 

FBUFFR FPASC Worl Area \\^ bv(ei) 

BAD Taoe Inpul Error Log 

ERTLEN l^nifihiolERTEXT <nAK lenflih ulZBTEXT-79 

ERTEXT BjrPer lo hold Error kUr^^ rcb*.. k'li 79 

SIdfb^ for COPr Cdmnuod 

CONP^T UdPPGPNT 

CUNFI.G OWOCINF 

CONCon OldCODPNT 

CONFOP OldFdRPT 



0389 
03AA 
03SB 



599 


i-r-wifKH 

EKTROM E\li:rrialR4>MF]i«|()^no I - Vft] 


•ilUt 


lEEEIN fEEE In'Jalled (d i nu. I' - \^) 


6(11-61(1 


LAT TalilE-ul LuijtLal Ailijreues 


611-6311 


FAT Tableo1F(k■Addr^^^^^ 


62 1-630 


SAT TaJjleDlSeiundaiv Aiklri»ym 


631-040 


KEVBUF Kcy&jjrdBuHciOu»-LLrjlilu| 


641-642 


WEM5TR iMrlul Memory 


r>4J-t^J 


MEMSJ;^ TupnJMvnHjn; 


645 


TIMOirr (EEETimeOuiDric^ 




ScTVCn EdilDr Storage 


646 


COLOR Vin-eCiJlornvbWi- 


647 


r.DCtlL Original C-lli^ Undpr Cursor 


646 


^IBASE BA^eLot-aiKHiurSi-reen 


649 


KBFLIU Stfpol Kevboard Sufftrr 


650 


. RPTFLC Ke. Repeal Fljg 


651 


flITCNT RejA'ai Spetd Counri-r 



■ 














14 


D2&D fil 


DELfiy RcprJtDrtavCojnWr aET -OES SllTS-SllTO IGrTLN 
SHFLAC Keytioard Sliift Kev/ClM Hty/Cummodore Hev C7E9 -C7EA 5ll77oll?a I3AVEC 


Paip A Input Coriidjflnd Une 
Pd^C.5dVT: Addiiinndl Enra 


CA36 -C^C 5]7ftfi-.ir7i3 eXCUTE Ext^u^eC€rirl^CDe^J^■ 
CA3D-CAJ3 il77T-5|77g JLOAD L<>*d COMAL Frojram 


^ 


OJSE 654 
• 02aF -0290 £55-656 


LSTSHF Usr KerlxHTd Shilr Parmn 
KEYLOG V«ior Kf^board !aljlpS«ijp 


C7ZB -CTEC JM;9-51130 ILOADC 
C7ED -C7EE 51 ISI-al Lfl? IFNKEV 


Pag* C. Load AdiJidoniiFnto 
Pa^A. HandteFuncTmfiKpVs 
Pantcr 10 PEacclor HwrlibrflrvDifirnF 




g 


0291 657 

AJ1_i^i^ ^ Art 


SHMODE 0=Pa"MjdH^ 1 CallSLarjia 


CTEf 51 ISl UBFT 


GS«6 VrC II Video IntHffen CuniniUer 




K 


1 0?S2 656 


AUTOON AuloScrolJ Down. n=ON 


CTFO -G7F9 5JI84-SII93 UBLO 


LitiTUy ObCripiMJi^. nidi M> 


LJOOO 5J24S SPRPOS Sdm^^ 0-7 Xi; Y F^nsilion 






0293 eS 


RSZ325H>ffa^ 


C7FA -Ce(]3 all94^BI203 LIBHI 

CflOl -Ce"D al204-5L2l3 UBPAG 




DOlO 53264 SPRXP5 SpriiesU-7 X Po.^iK4^(m^of X-tiordf 

Ddir 53265 VCTRM VICConi.iH Reni^ier 

D0I2 5.126* fiWRASr Rtid. Wrile HiuUer Value lnr mHqjare [R!^ 

D0I3 5326r PEN^ UqJit-Fen L-tch X Poiriion 

D0I4 5326S PENr Liqfit-PtJi Lar^h Vl*oiHion 

D015 53265* SPRDSP 5p"ie DisoLav EnjbFe 

D016 532:0 VCTKl^ ;lCOiri(rolRe«i»ier 

DO] 7 53273 SPPVD Spni&0-7,r>:|J3nd2"venicaHV) 

DOia 3^272 VCTRL3 VIC Memorv Cnnlrol Reflivier 

D0I9 53271 IROOCC VICIn[rtriii>i Fla^R^iVtfr 

DOtA 53274 IROMS*: IRQ Haak RH(nJct 

DOIB 53275 SF^BOP Sprnt toBark^r4U]n(l(]jHflav P'khhv 

DOIC 53276 SPRUCM Spntes 0-7 M ul( i-Ctrior modif sdpcr 






0294 660 


M5 ICDR 6351 CoiniriarK] Re^iirer -ridRc 


C60E -C6ir 5I2I4-JI?23 MODET 


Op«i Mn]e tor F|k■^ 




fm 


0295 -0296 &6I-662 


M51AJB 


Non-SlandinI BPS inmr-.?- rOfI) USA 


C&]6 -C82f 51223-51233 COU NTT TahLeo' eneCuurfr lor File^ 






029T fi63 


RSSTAT 


6551 Si^iL^ hvamv r 


C*22 -Cfl?B 51234-51243 STT 


5lalus lor Opent>d file^ 






029B G6< 


BITT^UU Numb^rol bm L?fr lo ^nd 


Ca2C -CasS 5]244-512j3 ffECOTl 


Table gl ftecord PfiMrmn larFile^ 






0299 -029A S6S-666 


BAUDOF BdudRdle lulltirrPiKfrnjCEOsK) 


C83(; -Ca3F 5l25t-j[2fc3 PECOTH 






025Q 667 


RIDBE 


Index ru End uT Input Buner 


CB40 51264 PPACE 


Overlflv to PEEK'POKE'SYS 






029C fifiS 


RL^^ 


SidM ollnpui Buir«<(pd^l 


C&JI 151265 NOflEST 


■ OO-DfiableSTOP/RhioFE 


1 




029D 6fi» 


RODK 


5ianafOurr»ui BuNeripagr} 


C842 51266 L04DIN 


<>0- tMdmg COMAI. Program 






029^ 676 


PODBE 


IndrKU] EnduJ Ojipul Svtirr 


Cfrl3 5l3fir UNITFL 


H-aimpdcv. l-[>jivc 2-Ciii»irln- 






nZ9F -02Aft 6-1-672 


IPQTMP 


H-ildi IPO-VKlor dunnif Tsf* I/O 


CM4 51268 MODE 


Fili> Mote 






r^rX X ■ ^^^^H 


Tfnparvy ^|»« (or C«1 VuiWil» 


CS4S 51269 CSTAT 


Stains ol COMAL Pruirr,ini 






l)2AI SJ3 
02A2 eT4 


£NA£L 
CASTO> 


1 TOD Stnw dunng C^-ieire I/O 




1 - Inpul jnalysi'.lrifm v.\iw 

2 = ln|Mil d nak SIS IrQm lile 


JXilD 53277 5PHXEX Spiiieslk7eiioand2'hori?Dnidl|« 
OOIE 5:5278 SPRSPP ^prrleio Sprue lulli-.ipndeled 
DOIF 5.327fl SPRBCK Sprue lo Background cii[li:^ni[«i>i.i 
D020 532WI BORClX Border Color 




^ 


02A3 fi^ 

o?Ai tn 


KrKA2& 
STUPID 


Temp ^nxdgf for Ca»erte read 

Temp D1IRQIndicaiurrDrGd.vLPM4^Te#] 




3 - Pcepastng 

4 : Ewcunng a command 






CUAS BT7 


^NTMP 


Temp lor Lmelnctx 




5 = Ewculingprogcdm 


DO?l 53281 BCKCOL Backiiroynd Colur (^-3 






02A6 GTS 


PALNTS 


nagO=NTSC. WPAL 


Ca46 512:0 LSFFLG 


BjI VeH:1iJr lor RCPEAT 


0025 53285 SF1*Mn. ipnte Huln-Culor Rn/isjer<>-l 
D027 .13287 SPWCOL Sprue fu7 Color 






IKAT -OiiDD 679-733 


nL^AM 


uwdlor^Dr^eorFiJeNamp/ntkComntdndiCM' 3r27l LFPMODE Dtlduli Printer Optn Mo* 






02DE 734 


ftAr<iNn Line ' Ranc? PmrtEer 


CB4fl 31^72 LFSA 


n^lji]]! Printrt SftuftflaH' Addfe?^ 






n2DF 755 


RANCPT 


Lrnt ' flancfePninrer 


C849 51273 I.PFA 


JJetaull PnniFF Unit 


eUl SID Sound lnlvrfHe Devin 






02E0 -ft?FF 736-767 


RANGES 


Lne ' (Urges, mil 32 


CMA 512^4 RECDHL 


Recurd Pimiionmqj^elav 


{}im 54272 VlFREt^ Vole* LFrcyuHfir. Conlrol 
D402 5J274 VlPi^'W Pul** W^vriorrTi Widih 






CHM -0301 ^68-769 


JFRROP 


Vwiof Pnrii Errui Mesa^ 


CMB -<»4C il27;i-SI27fi ENDADH 


! TUfi nl RAH 






[0Q2 ^306 :7i>-77i 




Nolu«(! 


OHO .51277 HEADLN 


Pi^*cr On Me«ase Flan 


D40J 5J2"'i VICTHL ConiroL Rpijisier 

D4U5 54277 VIEINVL Enh Hopr^ Generator (adsr) 






0307 -O30B 775-779 


HUM? 


fJoarmii Poini Aork Arta^PRI^T USlNdj 


Cft4E -C84F jl2jS-j|L>7y ^WTAB 


heynordlabletPage A( 






030C -0313 7&fu7fi7 


54REG 


Unuwd 


C350 51280 DFBOBD 


Delaui- Barder Color 


D407 54279 V2FR£Ci V«« IFrrtrum^vConHv^ 


< 




^B 


KMkBlVechn 


C85I 5l?flL DFBACK 


Dpiauli ^k^OUndCulur 


D409 54281 V2PWV~ Pulii Wj.vlDrm Wrtlh 




nSlJ -0313 7fl&-TSS 


CINV 


IRO RAW Vetior 


rSS2 5l?a^ DFfORG 


EwlauLi Fnreirround Cu.cjt 


D40B 54283 V2LIRI CmUml P^^isler 
DJOC 5*21+1 V2ES\L Envclopr Gencratyr Jadsr] 
D40E 542J<6 V3FT*EtJ VohreSKrequeiiL-^ Ci-n;rf,l 
D4I0 54288 V3P1AW FU^T^ai-rfurm Widih 


— 


0316 -03li" T90-79f 


CBINV 


BRKInsirRAUVfClor 


Ce53 51283 ACeORD 


4rfiiiilTe*;i BordCT 


031S -f\M^ 792-791 

1 _\ n 


NMIVCT 


NFhTI RAM Vftlor 


C834 51284 ACEACK 


ActudJ Texi Back^und 


'[IIIA -(lUig 791-793 


lOPEN 


OPENRouiineVedor 


C355 -CB6J 5l2S3-5l3iln KSVLE-N 


L4-iii;ilLsot Kuncrton Ke\ dH% 


O 

u 


MIC -03LD "9fi-79: 


KXOSE 


Or05E Routine Vecior 


CH65 5I3{H KLEN 


' ul Cliar-, leir ot Delmr 


■ ^m m ^ ^^ ^m ^ ^m ■ ■ ■ ■ ^ ■ ■ ^h ^ ^ ^ 

D':r2 54^90 U3i'iKL Ci^mrol Riitjisier 

D4h3 542^1 tllENM En v dop^ Ceneralor (adir) 

rMl5 54293 FCUTOf Filter CuloK FreQutnn 

EM 17 54295 FRESlH^ FiHerRewinaoif/Vmce Input Com ruJ 

D4I8 54296 FMCtVJH, Vied Fil:tr Mixltdnd Vi^un^r 




93IE -03IF 79J^799 


tCHKIK 


CM Kir^ Routine VKtor 


C866 -C967 Sr302'>I^J3 KPT^T 


Pomier (0 ke^ Oel 




0320 -03? 1 flmi-rtljl 


ICKOUT 


CKOIT Ruiinn? V"«ior 


CSea 5 1 104 DEr IM- 


Selft'i Lnpui Fla^ 






032? -0333 SfJ-SJS 


ICLflCH 


CLRO+N RcHirmp Veiriw 


CSfiS 5l3fi5 HZ50 


(1-6(1 H7.. l^5iiHjTOD 




'is^-i -ojjj ftm-ans 


IBA5IN 


THfilN BriLlLne Vcci'jF 


CS&^ -CSfA 51306-513?:* 


Reserved lor !iHiire-^'^ 




Oi26 -0J27 S06-807 


]flSOI.iT 


CHROUTRoulineVecror 


SubnHiliDcs Id uh In 


COMAL AsHoibleF RauUnet 


■ ■■^B ■■■■■ ■ ^^H ^^m H ^H ^ H 




iJ3?8 -032^ WI8-809 


ISTOP 


5TOPRnuiinpUe(ior 


CS7R -CH:0 51323-51325 COLD 


Cold Start <>! CO MAI, 


^ T-r K^ xj r uj- ^-^1 I ■ X I 1^ I 4_HlarF^L 1 VHinJ H I 

D-llA 5421^8 PADDL? A'D-Cnnv^^it Gan^-PatMIe ' 




Mi^A -O^iJB SlO-gll 


IGETIN 


GETIN HoulineVecrur 


CS?£ -CSftO 5l3^ri-3l5?H VtAfiM 


WarmSlartLiir'OVUr 


■ ■ ■ ^^^ ^^ ■ ■ ■ ^ ^^ ^^^ ^H ■ ^ ^^H 

DJIB 7J299 (JST Osi-aSlarvrTRjrtdomNambef O^neFiiiijr 




tB?C -012D Sl2-e]3 


ICIAU 


CLALLRoudrreVedar 


CBSJ -Cfl83 5I3?9-SI3JI CALL 


JSR laanQlhei PdCc 


D4IC 54T[H) EN\ en^rtupeGen=rakii- 3 Outpul 

DjOO SIDfHti 5ID ItfiJBi-, 

rWtllt COLHAM Culur RAM 1 nvdljlf-j 




r>32E -032F SM-eiS 


usflCMn 


For Machine L^nqiiav Mnniur 


C884 ^CBfi6 jl332-5r334 GOTO 


JMP 10 another |>ai*; 




-t(i330 -flitll HH-^|7 


FLOAD 


LUaD KouiineVe^iof 


CSS" .-C8R9 51335-51337 t.O\D 


|j3id in]ni f'a^ X 




11332 -033i me-si9 


I5AVE 


iAVEPoulmeVeciof 


C9aA -ceac 5r33f^5n-i[f store 


.Scortf Co I^^Rt 1^ 


■ ■ L B^^BB ^m ^ ■ H 




033a -033B a^f^SJ? 




iPnU'^ 


C!^8D -CeSF 5L3-ll-5l'3Ji EXEC 


JSR CO Page X 


flSZfiCU-l UMCIA'Z 




n33C -(aFB fl2S-Hll9 


TBHTR 


Tipv J/0 Bi.HtT 


CSM -Ca&2 5131-1-51346 LDaCI 


l-L>*JA^I 


com CDLM he^lxwri: M^ri* H^A IX.'iKl D2PPA 






(ism -J13KF- I(i:i(|-I023 




UnuHti 


Ca93 -CS95 51347-51349 Li)AC2 


LjXkIAlJ 


CCOI HO^S Ktfvlxta'd Mdin^ HP0 DCni D^'PRS 






ojixi -o:e: ifi2i-J023 


SCREEN 


Serpen »bTemor% Area < H)00 byr«j 


C3% -C8fl8 51350-5I3S2 Fl^DPAR 


Find PaniniH#*r f a^m R'all^l 


DC02 DIDDPA DCll'' D'DLiRA 






07W -n7r ^02-1-^039 




i'reen Memoi>' Eue^N 


C&flS -C8AI 5l353-5l3t^l OiPV 


Cop^ AT#*4itL^ard^Ji?'Hrrr j(j(tri"i.s*.-*h 


DCfi3 DIDDRG DQn D'DDBB 




07F8 -071T 2rMl)-J(H7 


SPPFNT 


Sprne Dm Pumurs 


C8A.i -CSAA 5l3fi2-Sl3:il COPYDN 


ro[i^ ^leii ri>»ird> hi5jhfr3£liJF?sr^^ 


i_r^nr 1^^ hrlX^^XiP 

D014 DfcTLL DCTH D27IL 


^^ 




COMAL ProKnm FoJIowi l|vr« 


CSAB -CHAD ^[37|-irj:3 FPADD 


L4?ad Ac2dnf1 ihI^E ^4;^ nj^I 


nO'lT} DI7IH IVK^ n?TIN 


Em 


OflOO -(ltW3 ?IMJ^-^0$l 
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FtS--M:! Out Bvtt> SuPfef 
L^njh cp|Cunen[ Fi)r NjrrK- 
Cuffttni IjjQiCjI Fil*f NuTTibpr 
Curn^pj 3oi:or<laf% Aidr»K 
C'ufr^nl Oevicv -N u m &eF 
PoinltTT Currim! Ftlt^ Namt^ 
H.S-:2_1J(3uc Pdfilv / {^fcSL^i^^lb'Ttnt|^ 
C4.-^wlleKedHl/U'rilr Bkv^rcHjnr 
St-rur Wcf d aull4^r 

|/U ^riTt Address 
Tnjpe LOiKI T* mp* 
Ij^: h:p^ Prevsnn] i;;?5 - FWiit) 

^]-Cur^>f Fnablt" I - 1 urHor ni^tple 

Curxar TmiMij CounHlffc^H 

Chtfrai:li^p IJrKlttCuf^yf 

Lasf CLir^LOf eatnl: ON/OFF 

Inpui rroFnSrreen - Fnjin krt'budrd 

CurF^ni PI^vmc^I Sciwn Uni^ Aildrtv^ 

PuNliun i>\ Curvx an LjEb^ 

Quotr Mo> ((? - 4j(f 1 - om 

Curreni PtivKPdHJ Scrtrrn Ljiw Ljnqth 

Lin^ CLJE>or iM^ 1'^«J| 

Ll-U lnh#>/Ch«:kMin^/auriapr 

tdkffnbtf t^NtiH^K Our:itjn[tiJici 

Ikrv^n Lj nt" L J 11 k Tdbk ^ Lint^ ^r^fiT-Jtilb' 

Pottilvn Cut TR1^ J^rvf 11 Tulur MjpSfjrl 

Vtrtor Ki-vbLHjrJ [>;ftH3r Tj&Ic 

hrinlcr^ H:S-2:3;^ ]jipij| Buffer 

Pttfatin^ R:>-J.S^ Output BuH^r 

fptr H^flHfcri-ltprOtfH] tF\ ■^f W d:]d tTidicih 

Fr*» St*rnor\ 

Mi^-n^prJKfiMir S Ji k Arej 

^vi^f m Input Buder 

Knnjl TjbpJp ^c^aie LnqK^' Patf Nun&h^rN 

t*.Tn*i] Tjbje* L>*vji:f Numtwr tHjrt^Jch Filb' 

Kefridl Ttiblt Sti.tjndd^ Addr«.^ I[»r t^K-tl FtW 

Kr^ttunlBurie^ 

Flfet Kernel VdridUtlur ItEETjrrwju: 

CurftnjPervcukir 

Current (]okjr IJ ridbr Ou r vji |BdC k(Hi*i Pid CrJt*Tl 

Tchj p1 i^rim Mrr*toci h^jt^e 

34« erf K^Kqra BuJIrr 

Bt^pral tnible I :?J« r 'ep^ any ke^' jHi*! 44}f4^ 1 /2 M^tn>d 

RtfjTiil SpHH Cijunltr 

RfpWi I>l3k CCHjni^r 

Spctial Kpv^ (0 - lion* I = :>hitt ^^Commx^FeK^ 1 ^CcrilirvlKn) 

\ja\ KrvbuiiTd Shilt Paricrn 

VcchVT »^^vtxHrd TdiMv Stf^up 

F1«|; t\ = Dt^ibh^ S^irir K<h \2»= FjuMif Shift Kv^ 

FWr Aulo^rDJI buwn 6 = an 

1^2:32 ti55: Concrctl R^isii^r Irrui^t' 

RJ-iiJi; 65S] Cynimind Rr(ian^fitat[t 

RS-I32 Nvrv-SiarOafdBPS(cimtr/J-liic]j|jSA 

RA-;^3? bS5l Si^4j-^KHih:^Hr1naafie 

nf-2J2 t^umr>t-ruit>fi^kmths«nd 

n^-!!J2 BjbdRtfi^ FdilbitlimrLniiinj vimid^l 

Itw^J^ liicWkll? [;tHl »i Inpul F^^k-r 

FtS-?J:'^4inoriiipLt]HtjHer1pAc;ir^ 

BS-3^3 SJjrr uf U;rtp«C BuKrr |phm^ 

R^:?1? Iiid*-xc4j End uJOnrpyc HuflfF 

Hdd-.lUQV^orduriii[;l4pel/0 

RS-JJJEiijtpl*-. 

TOD Sen^ dunriq C^u^vilt- [/O 

TffTip ni [RQ (niJit.ihPf ^jrLjsw^lr Be.Kl 
Tpmp bpr Ljn4> Li¥#^ 
PAL/NTSCFUh If- NTS4-^ 1 ML 
UNUSFJl' H)HBirf^ 



03JJ -raiS 


7SS-7a9 


rwie -fai7 


;wi-Tyi 


OllB -0319 


792- J93 


ft3rA -U31B 


7^-7^5 


03ir -OlID 


7lfi-7S7 


ffllK -OJIF 


?fy-:w 


031^0 -0321 


7a(k78l 


032: -Oii^^J 


TJ^2-7ft3 


032 fl -0325 


7H4-7?iS 


0326 -032" 


TH6-7H7 


0128 -I13J9 


S08-Wli) 


OJ?A ^^C 


8I0-A(J 


y32C -ftilJD 


B12-S(1 


£U2t --IIJF 


ai4-HL:^ 


0.130 -o:]3i 


8lfi-)il7 


■03:':^ -0331 


eiH-4lS 


OJ34 J)J3B 


h:^lh-B2T 


-033*: -£I3FB 


a2ft-Kil1 


WW -l)7E7 


[0^4-?lV_'^ 


07tB -II7F7 


2fl*1-2l>J9 


07F8 -OTFf 


J<HO-2047 


0801 


2014 


mi2 -osn 


2066-2llti7 


DTE^ -oaii 


2fl^4-:^(H,.i 


OHM -OAi:\ 


206S-27e2 


lOtl 


lljl 


lots -lUEC 


4i?!i-43?6 


lOFC 


1341^ 


lltfj 


1357 


19DII 


6KIIR 


2rEC -2CFyi 


IL5£Ml-li::i3 


J[)S5 


1I6UJ 


= ETE 


11902 


2E94 


11921 


JEAF 


I19S1 


?EE2 


l^>2 


l!fe: 


I2(«>: 


2EEC 


!Lli)[2 


I^FIH -2F39 


I2{)3|U 12(189 


■TFJA -L'FJfi 


12IMO-I2II2 


2F5I -2F54 


l"IH-l2ll(i 


2FW -2F5? 


I2ll7-I^]"l 


2FSA -:^F5K 


12l2J-1212f. 


2F5F -?F7F 


i::i27-l2IW 


30F7 


12H3 


^tOJ 


I2S47 


6A7T -ilA7a 


27255-27256 


eA7A 


•l-2-<^ 


6A7C 


m&y 


6a;[> 


2726 J 


fiABC 


2727(i 


^AflD -6AAt 


27^r?-2727fi 


feA9F 


27715 


(iACi 


2731? 


SiSJ -^.'■■IF 


31fiJl-lnl5r 


3SJi 


34B6^ 


?!a4ij 


34ft9l 


S95I -BD*Hl 


35;S,V(.iL>Sfi 


Bcon 


450S6 


Hl!lir -BFFF 


■I5fl5'-19rr.h 


b:]9I 


4S965 


B7F7 


47UUJ 


RHSl 


47IH7 


BSfiA 


1521H1 


B9F^V 


47jyi 


BA.'R 


5765^ 


aAFF 


47^711 


aBJ2 


473WI 


6BA.' 


JKI^J^ 


Bf^FC 


SB124 


BCOC 


4K1J0 


BCf9 


4X1 K5 


HC5rt 


lJS2lli 


nc^^G 


l«19 


RC^G 


4K2M 


BCCC 


lftJ32 


BDOD 


4^'.-; 


HFBI 


19076 


BFtirj 


19 ni 


ClUJIl -ClOF 


49 r 52-192 15 


COM -tmh 


t9:^p<ki9^ii 


Cl"il -CI3F 


kaj<iB-45M;i 


ClSI -CIBF 


ia5'*{i-'i9549 


C2I'.) -f;JJF 


l!Hp|.4-[y727 


C2*J -C.^EF 


49?J2-4W5^ 


C:lftJ -("13?" 


49921k- 199H J 


CJ») -ClHF 


'■JX'-lH-'iOlll 


Ci\'> -Cfl3F 


il|l7ij-^L'W 


('■!*) -CJRF 


50304-503*7 


CSfX) -c^n 


3Jli,t2-5<«95 


C1Bi> -CiBF 


.■i<15f;ik50<^'3 


cfifif) -ch:sF 


50fi»H-5Jloi 


CW> 'CbBF 


5"IBI6-50ST9 


^"7l''^ -["TlF 


50944-51 rHl7 


crsii -(-:bf 


^Ili72-5L|1.". 


CSVi -CS3F 


512111-311^63 


c?t!in -rHBF 


51J2S-5n91 


CSHl -l'93F 


3 14^,-1^1519 


09Hn -i^ftF 


Sl5B)-5lli-17 


CAflfl ^■A3F 


5I7I2-SI77.1 


fAPJ) -t'ABF 


51HW-51903 


CR.HI -CR3F 


Sl^**i-520JI 


CBWl -CBflF 


52C«6-:^2l55l 


mm -CCJF 


5222J-^22H: 


(lTdi -(VHF 


i_'352-521l5 


CDIHI -On^F 


524NO-525 13 


CnWi '(TiPF 


52(i<lH-j^h7l 


rFJN) -CFFF 


527.Sr>-532l7 


[Mil 


532 IH 


□UOi) 


5J23H 


rill "J 


14272 


niBiw 


55:l!ilh 



IRQ t'nilijr 

BRK iFL^hJLlran Veavr 

NUl V«lor 

OPEN V*acn 

CLOSF Vrtlor 

CHK]N Vh^trf 

CLF^CH^ Vffior 

CHRI*- VKlor 

CHBOLTT Vcnr^- 

STOP Vmor (Scjil Iw STOP K^ pr^wirfj * 

GETI\ VKl4^r 

CL^XLL ^ix^DF 

Uset De^mwl VtciLrf 

L{3An Vn^r^r 

SAVE \ectfrf 

UNUSED' T BviP* 

Fipp Hc*ni]r\' 

^^ilr P'Pi ntvn (Tint ^|i[k"nhV iitrfnuilkh 

TofP AdcErr^ S(Wc 4i^4ti]Ljb}tf an pcnv^r^ulflcmh uM^duiire) 

UNU?lt[>;h. TOM^L|:f^B^t€s 

Star o^COKALfcn^hicirdTahtt Fomiar ■ Btte l^^di of ^»of<l Mkiwrf by Coiwiand WmJ (r^iM Fnjpmjrj 

OltfrRQVrtiij' 

O^^tpot Lof JClt?lH3 ^rtrr 1 - pri nH?j - *« iiso l5J(HMJ!ft!t 
Ruutin**(o irrf t^rFjj^e Rtlurn ^and UnpFt^ iF nffWciJfi-h 
SV5^^J^^lMOl;ano^ tucill Iht^FjJOf \ufttbfr in Ux ^J^HX^2h^ 
Cirfpiij Resr DIM Vnirhibltf^dnrt Htff\ Mem Pmaictrr 

Ntn^ tJrjphics^MP 

Hi^Gpdyli'n^lkg 
Ne^TcKC^MI 

^umhp^Gl Eiardrr ColLh' uirti bv RLN/5T0P RtSTOflE 
Numbrror Hjckfl'ound Color uwd ^- fiU^; VTOF RKSTORE 
Ni^mbtr ol Pcncolc^r usfft bi- RUN/^tOP RESTORE 
COMA], »lvt» btrt 

5rlu|j\cnrt InPffmjpi Vcoo^ HjnlwjrFlUy Vmor(o l]fl]5(lJDS5)iiidNMl VELlarlo 1 igj| [IJl^Fj 

Ctvh BAS]C BOM 50 hidden RA-V utkilwiwalh 

^^^Mt^nBASIf fiO^ OkJl 

Sel B^iTkurcjiind Colfir lu BIik' 

Stfl Borckr ^ ^JL±r ru t j^hi EUu^ 

prmr I n ifk^l ]]rtv{init ^ f t^n 

PTPraactw ySO,? pciftivrLi3i^^*lhJBi>^Ffw 

O^jn^'^l Pfi nc ^1*:^^^ Routine u^*^ ti I pnrc i^refl loj sct wr: Lw> ]I7 11 W 

d-ilndirtflil PninrH?r^l-i J^SCH B^Lt^t^ ItKl !op*fnl_ M<-iAaqernd.^with 4 HK^^h1fll^ 

XCoordiruttrirf TjhI^ 

Turtle St Jv 

VCoordiridtf of lurtlc 

TypptifOiaphif^Scrn^r' im* ir. o**- H^-Rt>^^]]Llr Mi|HH-rialuf{tJ 

SprHi: <Jii or tifl hiS 

Ht^ftdn^itHjl Tjrtir 

TEinle^Jte- ViMl?k^MturEnvi^bh'l4ij 

Tartl^Pr^nSt-lr-Du^nrMt^rLpJOJ 

U*hri Ht^siicf* ' Tokfnizrf Dj*(jIji (jr^ L*m hN«k3 

Ti^Kteiitfrrti in{J^M«H.-Mud(f 

ASClNPET^^\rjr>-i^iux Ijiu- lasf tnr*r«l 

rOMAJ4^rtA;^4imVpor*i'i|riS[r 

TL»pr^ PrugP^hlintSfULX- 

BASICRoutin*st'utriN^1 nj RAM iPndt^nnMChrMair:. In|jut ttr( 

FxHaFNhijI 

HjjJ" Fi> Fi^ 

Pi?r1ornu>utMr^E| 

Ppri(PTm|4*dd| 

Pb'Plarni ilvt;! 

Pprii^Ttn |mfcjl"i|jhF 

np^kdr'l]^ ]M 

P?rfurm Idii kN 

Mtmcjn'iy Fkunn Phji ni ;\t l u inu Ul iif 'I 

^kn~4^ FlndtPiicj ^^PlEat AL\'iiiiiul-iiirr 'liv '\ 

Win t^ RoaJ nii| Pi^ril Ai^'ujnijljiof 'I (u*! 

Ptrrorm (^<]kh 

Pi*f hirm Cjh%l 

Coiiqurf Final iJiq pLhin r\4i i^iiUI ihUctr 'I Ihj fiH^murv 



PrLUl ^0 FlK 

Prfl«rili (IM) 
Flj>jlUh^\,SCII 
<*f rfonn ^^l?ilitlvrt 
Ptrlonlh rl^P) 
Spncelrvijf (J 

l^pnt^ IcT rfU[f -a 
SfiFPlt lirkii|v 4L 
Spnt^ InkAfic- ^ 

!^prhtr tFn4^ Uh 
SpTLl4f Irru^ ]J 
^F^ilrlriMCr I } 
-Spri I** I riLa^ U 
^pnl^lmj^ 3^ 
Sprn^ I nid[?t !^i ' 
Sfj^Ui- lni.i[!4r:L: 
^prilt' Imaji^^l 
Spfi1« lma[!e[!^ 
Sp^Hf Ini.iCe.^M 
Spficf Imjftf M\ 
SprCt Inijwt;; 
Sfj^^f hiiatf J4 
SpFiCf Imiftr LJi 

Spnrflia^f ^41 
Spuff hiiiiiif -IJ^ 
Spr.t^ lnk«mt 14 
Isprttb' InLifit 14i 

Sprpk litH[[v jH 
Spnti- Ini^- 1 J 
!jprtt¥ liru|}t^ ? 4 



OKU 
flln 
( iClP 

cstc^ 

r^iLi 
i"S[^i> 

Ctiltl 

t7iif 
twf^ll 

CA-irp 



-CEifT 
-CITF 
-CIFF 

-c:^fF 

-C.^TF 

-r'^FF 

-CIF? 
-CS7F 
-C;hT 

-C^7F 
-C6FF 
T7F 
-CTFF 
-07F 
-{^8FF 
-^■^jTF 
-f4Ff 
CA7> 
CAak -CAFF 
CBH' -CB7F 

tvin -crTF 



4yj::!-J?*3j'i sprite Im^ui^ 1 

19t^J(i-^%Ci.! ^|i^l^^' Eln,«t^ 7 

-ISHii-lfl^lin Slurpee lmd«f M 

^lKW-:^HP-t7 Spntb^ [nh-u!*^ M 

-■^n]2-Vl|7!i SpnlL-tftwW E' 

^^[^-U^I^h.flVj SpntH^ InkL^i^ IT 

.=J]J6?i^S(F4:fl jSprrti-hntdqt- tH 

S^tlT^ I Ett4llft' ^ I 

SfmltlrnjiS'^M 
SpTi]4*lmj^^^ 



T<5E^JJ-!U16ST 
io7S:^-insis 



Sfff ilt^ I rru^ J r 
l5f wi!t I n I j^ !^ 
:it:«^SMTO &[wi(f lnM?c U 
5M^-M1i'^ J>pmfJm^^"i:^ 
S139J-^H^ ipnltHlnuRfirp 
^l-tjri-^nHl Sprit^ln^ijr.17 
l^lf-tfl-SCn S(inir IniJi^- ^13 
:^lT7t.-ilfl:3^k Sprict'lmjqb' II 
:^IS<H-5fyfi7 SpriLT-Jmaifl-l.f 

3,! ] Ui--%M71l S;jrliflr«ifr>:jl 
i:?^7:^-.V7 3^ Spr.tt^lrLiW-ri 



DSCTt-nBFF 
IX^IN? 



';fi^:ii»-iit"h-"?t!> 
i7U4-ii:j5:!^ 



St^T VK'UHip- riHt^r 10 Proijr jui m<^f h Rn^frf^ni v C jumJ^ pjgr "G I 

aartuflirsti:h.if,knfrr*-ifct^jcihrRO^HlPPKft-GHAPHKhl 

it jn SI t"li5p ■ T*itr tM F^l K^Hfcmjiipr^ RtK^rr^fm- 1 ki Ilk \},t^ ^J1 

M.prt 4>f Sf 'i^t. [fidTiKlr-pCirfoT^^L (jr*4|ih lO >'iwinl "a-ft-^ L "iikar ^'r4innMlrr[hL'J^'fH 

St.irt 4]f utLPnd C^jr^iit^ Gf t^^rjro^ R^^M ^^o^vrvlipPER^ 

Si .^rc H >l Ti*rt li^^ rijTr^'in lii^i^c'-iu^ .fci^g^\ 

^jrtt'lA" t"'l^p(S^_■^1J^Al^C^■h^Chlp#^l^iTH^pI«|^Jnlm^^H^^fc■lh^■iJ^lL^r^P.;lflt' 1J>. 

.kT^^CKk^n^itloPi - P4pil E 

HjPfl^rq^nuik/Eiaib^r 

Pnkf I niza-^t nnnTAh^t+rupl^/Pul^.U'^ Kitiiblr 

P-Lr4^rOjtk- TinttT 



Printer Control Characters 

CHRi values are senMo primer v^■ilh Secondary AddrO or I NoUll codes are implemenled on aJJ printers 



16 



CHRS 


Operation 


CHRS 


Operation 


CHRS 


1 


Begin double-width {en hianced)characier mode 


14 


Begin douWe-widlh character mode 


19 


129 


End iJoLible-wEdrh cKaracfer mode 


15 


End double-^' tdlti -ctisraoier mode 


147 


8 ' 


Begin doi-programmablt graph jc mode 


16 


Tab lo posLTion m riexl 2 characlers 


26 


to 


Line Feed 


17 


Swirch 10 upper/to-wer casecharaclersel 


27 


13 


Carnage Return laulomatic Lme Feed on CBM phniers) 


145 


Swtlch fo upper case/ graphics characreT set 


29 


HI 


Carria^ Reiurn wiihoui Une Feed 


IS 


' Begin reverse character mode 


160 






146 


End reverse characler mode 


254 



Operation 



Sel lop of page 

Feed 10 top oE nexl page 

Repeat graphics daia 

Move lo specified dol posiljon 

Skip tonexl (ormar field 

Shifted Space as netrasar)' for leadtn^ spaces 

OtjTpijt Programmable Character 



Co] 


mmodoi 


■e Dot-M 


atrix Printer Format Characters 


Format 
Char 


Formal 
SuppJied 


Data 
Supplied 


Output 
Result 


Description 


9 


99999.99 

.99 
99.99 


3.HI59 
3.14159 
23 


3.14 

.14 

23.00 


Specifies numeric held, leading zeros suppressed 


z 


ZZZZZ.ZZ 


3.14159 


00003.14 


Specifies niimenc fie d, leading zeros printed 


* 








DetLfTiEil poinl. Used 10 align data 


S 


SSSl 99 


129 95 


SI 29.95 


Specifies numeric field wiiti a S sign primed precedini^ data 


s 


5999.99 
sSSSS,99 


-273.6 

129.95 


-273.60 

+ S139 95 


Pnnts sign of value as first character in field 




S999.99- 

S999.99- 

SS999 99- 


! -129.95 
-273.6 
129.95 


S! 29.95- 

-273.60- 
+ J [29.95 


Prints fraiiing sign if negative 


a 


aaaaaa 
aad 


Siring 
String 


Siring 
Sir 


Specifies a leff-jusiified alpha field 


t^ 








Space or blank. Use spaces lo seperate fie ds 


B 


B?aaaa 999 


over 100 


?over [00 


Allows format-strmg characters to be printed 



Letter Quality Printer Command Summary 

Commands are for the StarWriter Fl printer. Most letter-quality prmlers are similar. Note: ESC is escape, or chrS(27). 



Command Formal 



Description 



chrS(12) 

chrS<8) 

ESCLnn 

ESCchr$(lO) 

ESC9 

ESC Eon 

ESC2 

ESCS 

ESC(lH2..,.ff 

ESC)tl,l2,..,ff 

ESCCnn 



Form Feed 

Backspace 

Line teed spacing 

Backwards Line Feed 

Sei Left Margin 

Set horizontal spacing to nn/]20 

Clear all horizontal tabs 

Clear one Horizonlal tab at current position 

Sets horizontal tabs at tL (2, etc. 

Clears horizontal tabs at tl , l2, etc. 

Move to Column nn 



Co-mmand Formal 



Description 



ESCPnn 

ESC A 

ESCB 

ESCU 

ESCD 

ESCl 

ESC Hnnn 

ESCVnnn 

ESCFnn 

ESCH 



Feed paper to line nn 

Alternate Ribbon Colour 

Normal Ribbon Colour 

Half Line Feed 

Half Backwards Line Feed 

Sei Horizontal Tab at Current position 

Move Carnage nnn spaces horizontaliy 

Line feed of nnn/4S inches 

Set number of lines per page 

Ignore auto-spacmg on next character 



Greek Alphabet 



Dot Malrix CHRS Values 


Letter ^^'^ 
Case 


Lower Roman 
Case Equjv, 


Coininon Llnit 


M 


17 


to 


A 


25 


1 


Alphd A 


ff 


A 


Are3. Angles Coeflicienis 







] 


52 


80 


42 


■1 


Beia B 


& 


B 


Angles, CcwffLCients, Rux Density. Transistor AmplitJcanon 


Factor 





fc4 


SA 


9 


5A 


6A 


Gamma T 


Y 


G 


Spetific Gravily. Conduciivitv, Micrograms 









4t 


41 


6 





Del[<i A 


6 


D 


DensJr>", Variation 







W 


21 


21 


17 


2 


Epsiton E 


c 


E 


Natural U^anthm Base{e"=;2_]242fi57) 




(J 


S4 


44 


50 


^5 


64 


Zela Z 


£ 


Z 


Coefficients, Coord in ales. Impedance 







61 


A3 


6.5 


52 





Era H 


n 


H 


EfffccienCT. Hysteresis CoefficienC 







52 


73 


73 


62 


1) 


Theia 6 


9 


V 


Phase Angle, Temporal ure 










30 


1 


9 





lora 1 


I 


I 






17 


H 


4 


8 


30 


\7 


Kappa K 


T 


K 


Dielectric Constant, SuKeplibiiily 




fij 


65 


52 


32 




*+ 


1 


Lamtxla A 


A 


L 


Wavelena^th 




1 


126 


^2 


32 


f20 


1 


Mu H 


f 


U 


Arrtplificaiion Factor, micro (iO'X Permcdbihiy 







16 


12 


3 


1 


21 


[Vu N 


V 


N 


BduciJvlty 







66 


5i 


41 


65 





Xi s 


i 


Y 









6 


9 


17 


13 


12 


Omicror 


Q 












9 


30 


16 


30 


i3 


Pi n 


H 


P 


3 111S926 




a 


(i2 


73 


72 


48 





khu P 


« 


R 


Resistivity 




f. 


<i 


9 


f4 


8 


8 


Siqma I 


< 


S 


Siimmaijon 




99 


85 


73 


55 


65 


99 


Capital Si^ma 













S 


16 


30 


17 


15 


Tdii T 


T 


T 


. TimeConsfiici) 




8 


6 


1 


1 


18 


12 


Upbilon y 


U 


U 






AR 


7:! 


11 


2A 


■10 


'18 


Phi <J> 


* 


F 


AtLgles, Magneiac Fjux 




:m 


;ifi 


21 




:^3 


65 


Chi X 


X 


X 






U2 


» 


126 


J^ 


IS 


61 


Psi •¥ 


^' 


W 


Dielectric Flux. Fhasi' Diffea-ricf 




(1 


6 


9 


■t 


y 


6 


Omegii Q 


tAt 


<J 


Ohms. Angtilisr Velocity 




25 


IS 


64 


6A 


:?8 


2^ 


Cap Hal Omtijd 




^ L 













s 
I 



i 

H 



17 




Wordf 


krocessii 


ng Refer 


ence Gu 


ide 




Funf tidti 


Superscript 


EasvScript 64 


1 PaperCfjp Control = 


Speedscnpt 64 


WordPro 


WordPro 64 




4 U4fr^HV1l 


Control = RV5Ke\ 


Control = F\ Key 


PET/CBM;HVS.64;CTRL 


Control = CTRL Key 


Control = RVS Key 


Conirol = CByKev 


Rwran 


Conirol CLR 


Control CLR 












Exii lo BASJC 


Control ETOP 


Control STOP 


Control X 




ControE Shift Q 


Control Q 


TOGGLE MODES 


Superscript 


EaiyStript 64 


Paperclip 


1 Speedscnpt 64 


WordPro 


WordPro 64 


Capildls 


ESC or Control Shift/C 


Control Shi It /C 


t 




\ 


£ 




OecimaJ 


Control . 


F6 






Conirol N 


^^» 




Insert 


Control 1 


Control 1 


Shift Ctrl (64;CBM Key) 


Control I 


Shift Controi 


Control 1 




Sound 


Control - 


Control • 






Control \ 






LINE Mode 










1 


Fl 




Forced ^ace Mode 












Cont rol - 


CURSOR POSmOMNG 


Superscript 


EasyScripf €4 


PaperClip 


Speedicripi 64 


WordPro 


WordPro 64 


Scmll Rig hi 


CR5P Right 


CRSR Right 


CRSR Right 


CRSR Right 


CRSR Right 






Scroti Lett 


CRSP UK 


CRSR Left 


CRSR Left 


CRSR Lett 


CRSR Left 






ScrolJ Down 


CRSR Down 


CI^R Down 


CRSR Down 


CRSR Down 


CRSR Down 






Rapid Scroll Down 






Control CRSR Down 


Control CRSR Down 


Control CRSR Down 




u 


Scroll Up 


CfiSRUp 


CRSR Up 


CRSR Up 


CRSR Up 


CRSR Up 




Rapid Scroll Up 






Control CRSR Up 


CRSR Up 


CRSR Up 




n 


Lpa Lme 


■*- 


"- 










1 


\exi Screen 


Control Space 


Control Space 










Previous Screen 


Control Shi ft /Space 


Control Shift/Space 













Next Word 








Fl 






Previous Word 








F2 






Sexi Sentence 








F3 


1 
1 




Hi 


Previous Seme nee 








F4 






in 
1 ^ 

c 


Nexr Paragraph 






. 


F5 






Previous Paragraph 








F5 






y^ 


Begjnnng ol File 


CLR 


CLR 


HOME twice 




HOME twice 




BQ 


Home Position 


HOME 


HOME 


HOME 




HOME 


HOME 


EndolTexi 


Control GE or 


Control G E 


Shift RUN/STOP 


Control Z 






Goto Line x 


Control G 


Control G 






Control G 


Control G 




Goto Maxrmum Line Number 


Conirol G 999 


Control G 999 












Pan Up 


ConlrolCRSRUp 


Control CI^R Up 












Pan Down 


Conirol CRSR Down 


Control CRSR Down 












Pan Left 


Control CRSR Left 


Control CRSR Left 












Pan Right 


Control CRSR Right 


Control CRSR Right 








1 




Stop Panning 


STOP 


STOP 


t 






1 




Speed Pannint: 


Shift 


Shift 












Highlight Pannm^ Cursor 


hold Space 


1 


J 










Pause Fannire 


tap Space 


lap Space 










TEXT 


Superscnpi 


EasvScript 64 


PaperClip 


Speedscnpt 64 


WordPro 


WordPro 64 


Change Line Lengih 


Control CLR 


Control CLR 


Control Shift L 










Relormai Paragraph 












Control R 


d^ 


Delete Line 


Conirol DEL 


Control DEL 


Control - 




Control DEL 




99 


Insert Line 


Control INST 


Control INST 


Control + 




Control irJST 




^ 


Insert Multiple Ljnes 






Control 1 








Js 


Delete Text 


Control D 


Control D 


Control D 


Control D ' 






Antho 


Era^e All 


Control E A 


Control E A 


Control E 


Shift CLR 


Control E A 


Control E A 


Erase Remainder 


Control E R 


Control E R 






Control E R 


Control E R 


Erase Paragraph 


Conirol E P 


Control £ P 




Control DPorEP 




Contrc^ D P 


Erase Sentence 


Control E 5 


Control E S 


- 


Control DSorES 


Control D 5 


Control S 


Erase Word 








Control DW or EW 


Control DW 


Control D W 


Erase Delete Buffer 








Control K 






^ ^ 


Relneve Bijller Contents 






1 


Control R 






K 


Sel Range 


Control R 


i Control R 


Control R 




Control R 


Control J 


u 


Transfer Range 


Control T 


Control >; 


Control T 




Control T 


Control T 


10 


Copy Range 


Control A 


■ Control A 


Control C 


1 


Control L 




* 


Erase Range 






Control £ 


1 


Control E L 




Append Characters 




i 






Control V 


Control V 


Append Lines 




r 






Control A 


Control A 


h 


Switch Text Space 










Control X 


Control X 


s 


Set Column 






Control Shift C 








Move Column 






Control Shih M 








Delete Column 


t 




Control Shift D 








e 


Erase Column 






Control Shift E 










Shifi Column 






Control Shifts 








1 


Inseri Space Before Column 






Control Shift 1 








Repeat Column 






Control Shift R 








Add Numbers in Column 






Conirol = 




Control = 




Son Column 






Control Shift A 








^ 


Set Sort Delimiters 






Control Shift 











Set Delimiter Column 






Control Shift W 








s 


Add Row Using Deli miierj^ 






Control Shift H 








Modif> Hunt/Search & Replace Tent 


Control M 


Control S 


Control F 


Control Shin H 


Control MSorR 




s 


Hiin! or Find Local 


Control H L 


Control H L 


Control F OT H 


Control H 


Control HorFL 


Control HorFL 


Huni or Find Qobal 


Control H G 


Control H M 






Control F G 




s 


HuniC 


Control H C 












Display Ofd Search & Replace 






Shift RUN /STOP 








Search & Replace Local 


Control @ L 


Control @ I 


Control @ 




Control @ L 


Control @ L 


1 


Search & Replace Glohai 


Control @ G 


Control @ M 


Control ® 




Control @ G 


Control @ G 


Set Phrase 






Control P 








Move Phrase 






Control M 








Kill Phrase 






Control K 








Comp 


Toggle Case 


Control U 


Control 11 




'"''ntrol A 






Tingle Case in Phrase 






Cfjnirol SJiift K 








Transpose Characters 








Control X 






Change Border Colour 






r2 


Contn.l B 






Change Background Colour 






F-1 


Control B 






Change Character Colour 






Ffi 


Cuntrul L 






JS 


Copy Texi to Stalus Line 


Shift Control 




PUN /STOP 




\ 


■ 


Copy NX Filename tu Status Line 






Shift RUN/STOP 




HOME 


HOME 


Read Stored Fi[enamt 












F5 


H 


Display Available Memury 








CiJiitroi = 




J "^ 


Aulomaiic Optional Hyphen 


Control - 


Cdnlrol - 


C^introl : 




Control - 


Shifi - 




Forced Spact 


Shih Spdce 


Shift Sfhice 


SJiifl S|)dtf 




Shift Space 


ShiJi Si>dt:o 




Breakpoint (soft Soacel 


1 








r 


r 





TABS 


Superscript 


EasyScTipl 64 


Paperclip Speedscript 64 


WordPro 


WordPro 6^1 


^ ^% 




Ser Decimal Point 






Control , 








IS 




Set Etaiimal Tabs 


Control . 


ContTO? . 


Control N 




Control N 




^ ^_J 




Set HonzonTal Tab 


Control S H 


Control T H 


Shift CLR 




Control S 


Control S 


^^^ 


k 


Clear Koriionial Tab 
Tab 5 Spaces 
Set Vertical Tab 
Gear VerticaJ Tab 
3elG^^ph^cTab 


Control C H 

Control S V 

Control C V 


Control C H 

Control TV 
Control C V 


Shift CLR 


RUN /STOP 


Control C 


Control C 
Control £ 






Goto Next Horiionral Tab 


TAB{oT Shift >) 


F7 


TAB or RUN/STOP 




TAB or - 


*" 




W 


Goto Next VerTica3 Tab 

Displav Hon^oniaJ Tab posttions 

CtearAHTabs 

Gear All Horizontal Tabs 

Gear AH Venkal Tabs 


Shift TAB [or Stjift <) 
ContKfl P 

Control K H 

Control K V 


FS 
Control P 

Control Z H 
Control Z V 


Control CLR 




Control K 


ConfroT K 




b 


FILES 


Superscript 


EasvScript 64 


Paperclip 


Speedscript 64 


WordPro 


WordPro 64 






Enter FILE Mode 










Shift CLR 


F7 or CLR (FL cancels) 






Insert or Merge Files 


Set Jnseil Mode. Load 


Set insert Mode. Load 


Control A 




Shift CLR [ 


FTorShiffCLRl 






Load PRG Text Rle 


Control L 


Control L 


Control L 


F7 


Shjft CLR fi 


RorSbiflCLRR 






Load SEQ Text File 


Control L Control 


Control LControl 


Control J 






F8 






Load Printer Interface Rie 






Control W 






Control P 


t 




Save PRG Text File 


Control F 


Control F 


Control S 


F8 


Shift CLR M 


F7 or Shift CLR M 




Save SEQ Text File 


Control F Control 


Control FControl 


Control Z 






^^ ^^^ ^ ^ ^ ^ ^^^ ^^^^ ■ ^ ■ ^ 


A 




Venfv Data File 

r 






Control U 


Control V 






1 




Save Range 


Control Shift F 


Control Shift F 


Control Q 




Shi^t CLR M R 


F7 or Shift CLRMR 


L 


Read Screen from Cursor 












■ ■ ■ ^^^m ^ ■ ■ 

F3 



CD 




Copy Gobal/Unked Files 


Control Q 


Control Q 


Control G 




Control " 


Control ' 




Scan loaded Di recto ly names 


Shift Control 














Disk Command Mode 


Control > 


F4 


Control > 


Control t 


Control . or > 


Control . 


CO 

C 

CQ 




Display Directory 


iOortl 


JO or SI 


Control 0. 1.3 


Control 4 




F3 




Load Directory to Tent 


*SOor +S1 


*SOor -SI 




10 11 


Control 0,1,2 






Displav Disk Status 


PETIjR> 


RLIURN 


Control < 


RILURN 


Control , 


Control , 




Inihalize Drive[&) 


iOoril 


jOor il 


iOoril 


iOoril 


RUN/STOP or 1 


iOoril 




All oihcrdisk co 


mmands are entered m CI 


BM DOS Command Cham 


■ifl lormal(ie c = Copv. d= Duplicate, n = Wei*, '^- Rename. 5 = Scratch v -Validate} 1 




Fill FIIFii 


Superscript 


1 EasyScript 64 


PaperClip Speedscnpt 54 


W/ordPro 


WordPro 64 






Set Fill FiJe Name 






Control ShiltZ 












Variable Block 


Control B 


ConlrofB 


Control B 




(jjnirol B 


Control B 






Vanable Block Separator 










Control 2 


Control Z 






Measured Variable Block 




Ctrl B,CRSRb?H. Ctrl M 














Fill Nexi Variabte Block 






Control ShiEtB 




Control TAB 


Control M 






Fill Blocks from Cijisoron 


Control V 


Control V 








^^ ^m ■ ■ ^ ■ ^m ■ ■ ^ 




b 


Fill All Variable Blocks 






Control ShiftV 




Control i 


F4(lsiseilorFS 






Clear Variable Blocks 


Control Shift V 


Control Shift V 


ComrolShift N i 




Control f 


F2 






Find Next Variable Block 


Control TAB orShift> 


Conrral F7 


Control Shift F 




Control TAB 








Reset Data Pomier 










Control HOME 








CjoseFill FiJe 


Control HOME 


Control KOM^ 












•- 


OLTTPUT FORMAT 


Superscript 


EasyScript f>4 


PaperClip 


Speedscnpl 64 i 


WordPro 


WordPro SA 


^ 




Format Command Indicator 
Format Command Separator 


Control /fn") 


B(g) 


Control\ori:[^] 

+ 
+ 


Cojilro £ 


Control/d-'l 


Control / i^) 


gl 




Ten lollowing Format Commands 


t 


f 1 


> 








JE 




Jusnticaiion On. Off 


^ (u 1 H juO 


BiuLjuO 


i^iul, juO 




H^iut. juO 


3^\u\ |uO 


Q 




Centering On. Off 


M^cnTsCnO 


H en 1 , cnO 


^cnl. cnO 


c 


►^cnl. cnO 


F ■ 


! Anth' 




RigJii Alignment On. Ofl 


i^ral, raO 


■ raKraU 


t^ral, raO 




^raJ.ra[) 


*^ral, raO 




Linefeeds On Q\i 


^--inifo 


^ 




I 


H^in. IfO 






Left Mai^iji 


*^lm 


gim 


t^lm 


1 


3^\m 


^Im 




Add to Left Margin 




>^lni + 










Subtract Irom Left Margin 






H'lm- 










Right Margin 


s^rm 


Brm 


^rm 


r 


^Tm 


i^rm 


V 




EdgeRighi 






e 






u 




Add 10 Right Margin 


t 




►^rm-i- 








(8 




Subtract from Right Margin 






i^rm- 








^ 




Release Lefi Margin Lefl 


►^ma 


B ma 


^ma- 




M^ma 


>^iiia- 




Release Lefi Margm Right 




^ma- 






^ ma + 




Auto Indent Paragraphs Right 






i^aii- 








e 




Auto Indeni Paragraphs Left 






^ai- 










Offeet from Column 1 on Printer 


^d 


gof 








f^mo 




Double Column Wrdth 










i^dcU-lfiO} 




Total Lines per Pat|e (Paper Length) 


•'PP 


Dpi 


^pp 




^PP 




e 




Text Lines per Page (Text Length} 


--PS 


■ tt 


''pg 




r r 

^pg 


•^PS 






Line Spacing 


^sp 


■ sp 


^sp 




*^sp 




8 




Vertical Positioning; 
Bottom Margin 


H>VP 


gvp 


►'vp 


t 
b 


1 

v'Vp 


r 




Advance Lines 


-'In 


BJn 


•''In 




y^\Xl 


i^ln 


- 


Pause Output 


^ps 


■ ps 


M'PS 


w 


^'pS 


^ps 


^5 


Fo ret Paging 


»^fpO 


■ fpO 


H'Ep 




^fp 


^fp 





Forctr Paging wiihin N Lines 


K-lpN 


gfpN 


K'fpN 




*-'fp\ 


.^fpN 
►^Id 


1 


■ 


• of U St Data Fields 










r 




f^exl Linked File 


^ nx: file name 


BnKihlename 


vnx:filename 




i^nx-ftleriame 


..^nx filename 


g 




Non-SpectJic Gl^bdl File Link 




^Ik 








External FLleLrk 






t^ex: 








e 


, OpenTableofConienisRIe 






^ tf ^filename 








Add 10 Table of Conienls File 






^tb 










Lines per Inch {form advance] 


^fa 


Bip 


^Is 




.''fa 


^fa 


•S 




Characters per Inch (pitch) 


H'pt 


■p' 


^pl 




*'pl 


»^pi 




Cumment 


t'cm 


Bnb 


H'cm 




M'cm: 


^cm; 


V 


Htading 


^hdxx.texl.. 


H fidxh:lext,. 


M'hdxx.tetl . 


h 


*^hdJOt:text„ 


•>hdx\.fext.. 


^^F 


Alternale Heading 












#^hdxx;text.. 


"E 


Fooling 


^ftxx text.. 


Bftx:<:texl. 


M'ftxx:lej<t,. 


f 


*^ftxx:text„ 


►^fixx text.. 


g 




Alternate Footing 










k^Etxx;tcxr.. 


- 


Set Page Number 
Output Page NirnJber 


^p- 

Control '(m hd/lt) 


gp- 

HTnirol - (in hd/ti) 


Control- (in hd/hl 


Control £ ' 


^p- 
<>(inhd/f[} 


M'P" 
Shift iC 


e 


Headmg/FtMJting Lefi N^artiin 


•^hl 


ghi 


^hl 




v'hl 


^hl 


Heading.' Fouling Rit^ril Mari^in 


•'hr 


ghr 


►'hr 




j^hr 


jx-hr 


X 


Unlock Header Margins 




^ 


pernio 








LucJ^ Hcdde-r MdrLim^ 






..'mt] 








Pnnrer Command 
Send Triif ASCII 


Control 0-9 


Control 0-!! 


Control . 1-9 


a 


Control 0-9 


^pc 
Control 0-9 


H 


|Ue[int Character as ASCII Value 


^1-9 = N 


al-^-^ 


^i-9 = S 


Control J^f-S = \ 


>^ 0-9 = IV 


^0-9 = N 


^■^ 



19 



(0 

I 


0) 



s 

03 



G 

< 

V 

u 

h 
V 

fi 

£ 

s 

i 

u 

e. 

i 

H 



OUTPUT 


Superscripl 


EasyScripl fi4 


Paperclip 


Speedscnpt &4 WordPn> 


WordPro 6-1 




SeJeci Delau J ! Output 








Conlrol Shill 










Sel Disk Device Number 








Control i 












Sef Printer Device Number 








Control ' 












Seleci Output Options 


ControiO + 


Conlrol + 




Control i- 




Control P 


Conlrol + 


FS or Control ^ 




Continuous Prinl 


C 


C 










c 


C 

N 




Non-Co nTirnjous (sheets) 














Kr 




Device Number 


D 














1 1 




Fill FiJe 10 be used 


F 


F 










< 






Fit! Using Usl Data 














I 


L 




Link&J or Global File 


G 


L 










G 


4^ 

G 
R 
M 




Globdl Resian 
















Map Mode 


















Odd Mode (odd ' pages) 
















O 




Even Mode (everi ' pages] 
















E 




Number of Copies 


X 


X 










X 


V 




Outpui to Prinrer 


P 


P 










Default 


X ■ 




Outpui lo Video 


V 


V 




Conlrol V 






V 


V 




OuTput ro 5EQ hie 


S 


S 










D 


w 




Speed up Vtdeo Ouipul 


Hold down Shift 


Hold down Shift 










vr 






Pau^ Video Output 


Tap space 


Tap space 
















Slop Output 


STOP 


STOP 












1 




Continue Outpui 


C 


C 












1 




Toggle Video/ Printer Output 


V/P 


V/P 










1 






Toggle Coniinuous/Non-Cominuous 


Shill P 


ShifiP 
















Tifiy^k' Map/ Video Mode 
















A 




BACKGROUND PRlf^nNG 


Supcficriijl 1 EasyScript ty4 


|_ PiperClip 


Speedscnpl Ei4 


WoraPro 


WordPro 6A 




Stan Elack ground Print ini; 
Resume after Page Break 


ConlroJ X 

Z(X for non-3032] 












ConiroiP(file'dp") 






Stop Background Printing 


Conlrol Shift X 












Control P 


* 




PRINTER CONTROL CHARACTERS 


Superscnpt 


EasyScripl Gi 


PrfperClip SpeeilrfriDi64 1 WordPro f WordProf;4 




Letter Qualilv MX80 


CBM 


Control ( 


Conlrol [ 


Conlrol 


1 


ContK>l 1 
Control ] 




Underline ON | Enhance ON 


Enhance ON" 


Control J? U 


Conlrol 1 




Underline OFF 


Enhance OFF 


Enhance OFF 


Conlrol ] 


Conlrol ] 


Conlrol 1 


Control jCI; 


Conlrol ] 




BoidON 


Emphasise ON 


Reverse ON 


Control ( 


Conlrol ( 


Control ( 




Control B 


Control ( 




B^ldOFF 


Emphasis*; OFF 


Reverse OFF 


Conlrol ) 


ControO 


Con trot ) 




Contt^l 9 


Control ) 




Shadow ON 


DoubJe print ON 


n/a 


Conlrol & 












Shadow OFF 


Double pnnt OFF 


n/a 


Control 














Print Red 


Condense ON 


n/a 


Control '. 


ContrdShiMf 












Print Black 


Condense OFF 


n/a 


Control ' 


Control Shift ) 




. 








Single Superscn pi 


n/a 


n/a 


Control * 


r 


Control A 




Conlrol A 


Coniro! 6 




Supermen pi Begin 


n/a 


n/a 






Conlrol 7 










Superscript End 


n/a 


n/a 






Control S 










Sin git; Subscript 


n/a 


n/a 


Conlroi , 




Control 6 




Coniro! 6 


Coning 4 




Subscnpl Begm 


n/a 


n/a 






Control 9 










Subscript End 


n/a 


n/a 






Control / 










Bold ON 


n/a 


n/a 


Control ; 














Bold OFF 


n/a 


n/a 


Control 1 














Special CharadCT 


Special Character Special Character 






Control ; 











Spreadsheet Commands 

Commands shown are lor I he Cal Result spreadsheet, biri mosi spreadsheet programs use similar syntax 



System Common da: 




Description 



Blank Cancel Conierils of Cell Under Cursor 

Leave. Title. Spirt-Screen Window 

Order of Recalculaihon (Row or Column) 

Quit Program 

Recalculate: Automatic or Manual 

Automatic Repeiifion of Characters at Cell Under Cursor 



E: Edil Coounaod 




DescHpfion 



Copy Data Area to another Data Area 
Delete Rovj or Column 

Graphics Histogram mslead of Values 
nsert Row or Column 
Move Data Area to another Oala Area 
Print Worksheet or User-Defined Format 
Replicate Data Area to other Data Areas 
Split Screen fHorizonialty or Vertically) 
Title: Protects aTttle in the Left Column 
Insert Window on Screen 



P: Page Command Description | 


P A 


Add Pages, checking thai label and formula match 


P C 


Copy one Page lo anolher 


PD. 


Delete Page from Work Area 


P E ! 


Erase Work Area 


P G 


Get Page from Work Area 


P IN NetMate ChangeSifins(+ and-) m one Page | 


P P 


Pui 2nd Page from Work Area (to get exira memory) 


P R 


Renumber Page 


P *■ 


Add Pages, reading Values and Formulae onlv 



G: Global Comnund 




Descr^tion 



Sels Gobal Column Widlh, Bccepr m Proiecied Tille-Column 
Sel Formal in alt Cells 

RecalciiJaiePagesb> ETKJvingIhe highest column in one Page to[h 
in the Nexl P^%e 



F: Formal Cominaail DeacHplioji ] 


F C 


Select Colour 




F G 


!G(^ Cell: Sets global format 






Global Clears all Fomiati lo CalcResull's normal power- 


up mode (labels 


1 


let!, values right and maximum predsiori) 




F M 


■ Ma?(imum Precision display mode 




F 1 


Integer display mode 




F S 


Two Decimal dispJay mode 




F L 


Set B Contents ai Left 




F R 


Sets Contents at Righ: 




F ' 


Replaces Integer Sumter digits with star^ f^lwAvs led justified} 





D: Disk Command Description 




D B 


Backup Drive to Drive 1 






D C 


Catalog of Drive 1 






D D 


Save and Load DlF-fiJe^ 






D E 


Erase File on Drive 1 


1 




D 1 


[niiialize Dnv-s and 1 






D L 


Load Frle from Disk lo Work Area 






D N 


New Disk (formatted in Drive 1) 






D S 


Save Work Area lo Drive 1 






D LI 


User Register Contains language for Help screens, 

etc. Type of Primer. 

1 = 8023P 2 = 4022 A = ASCII 
3 = 802^. 802{^. 8()27. 8(I28, 802eb 


type of printer, paper lormai. 




D V 


Load 3 VisiCalc-File 







Commodore +4: 3+1 Software Reference Guide 



Word Processor 



INST/DEL 
HOME 
CLR 
RETURN 



Special Keys: 



]n sen /delete character 
Movecursorro Top line oHexl 
Move cursor to boUom [ine of text 
Terminacea paragraph 

SHIFT RETURN Move cursor to left margin of nexr line 

SHIFT = Tab key 

CTRL = Sd a lab 



CTRL9 
CTRLO 
&C 

FlorC=L 
F2orG= R 



Set reverse video tor formatling mstruciions 

Turn off reverse vjdeo 

Enter command mode 

Move cursor fo left margin 

Move cursor to column 41 

Repeal previous keystroke 

Replace line deleted bv a RETURN 



Commands: All commands are initiated wiih 0= C 



CA Displav disk drreciorv fCAialogJ 

CB CreaLeaBlock 

CM Clear Memory 

CP Clear Pojniers 

CT Clear Tabs 

DB Delefe Block 

DF Delete a disk FiJe 



DL Delete a Line o I text 

EP Erase a Pomter 

IB insert a Block created with CB 

ID Initialize Disk 

IL Insert a Line of text 

LF Load a File from disk 

MF Merge a Pile Irom disk into (ext 



PR Saves current document ro disk with name 
"..tw" then prints it 

RE Search and Replace words or phrases 

SF Save File Lo disk 

SP Set a Pointer 

SR Search for a word or phrase 

'P Prrnt document 



ASC 

CENTER 

JUSTIFY 

UNKFILE 

LMARGn; 

NEXTPAGE 

NO JUSTIFY 

NOW RAP 

NO-PAGE 



Formatdnglnstructions: (enter in lowercase) 



Send an ASCII character to the printer 

Center the text on The current line 

Right'justif) [ext 

Links documents at print Lime 

Set left margin to n' (default Oj 

Forces a new page 

Turns off right justification (default) 

Turns off word- wrap; used for spreadsheet tables 
Turns off page numbering 



OTHER Used for non-Commodore prinfers (standard ASCI!) 

PACELENn; Set the number of lines on d page to n lines (default 60) 

PAGEPAUSE Stops printing after each page 

PAPERSIZEn; Sets up paper size To n' hues long (default 66) 



PAUSE 

RMARGn: 

SET*PG(i: 

-PAGE 

WRAPOCN 



Stops printing until RETURN js pressed 
Sets the right margm to n' (default 77) 
Sets page number to n 
Pnntspage number at bottom of each page 
Turns word-wrap on (default) 



Spreadsheet 



Special Keys: 



Cursor Down moves the cursor down a cell 
Cursor Up moves the cursor up a cell 

F2or O R moves the cursor right a celt 



Fl or C= L moves the cursur left a eel 
C^ C enters command mode 

O: Q repeats last command 



O T Enter text in current celt 

& F Enter a formula in current cell 

C= N Enter a number jn current cell 



Commands: (Command mode is entt^red wjth G= C) 



AUTO 

BLKMAPnc 

CA 

CCOc; 

CDEL 

CINS 

CM 

COLOR n: 

COPY nc 

DF 

FITnc 

FL 

FORMAT 

FRE 

FU 

GOTO r;c 

HA 



Turns on automatic calculation mode 

Moves block of cells from cursor lo 'r;c' into the Word Processor 

Dj splay disk directory 

Copies column '<:' To ttie cursor's column 

Deletes the current column 

Inserisa new column 

Clear memor>'; deletes current spreadsheet 

Changes the screen colour to colour n' (default 0) 

Copies cell Y;c to the current cell 

Delete a disk file 

Copies the formula in 'r;c lo current cell and adjusts it lo reflect 
the new cell position 

Puts number in current cell in floating point formal 
Format a disk 

Freeze-locksacell -cannot be modified until THAWed 
Full screen display mode (default) 
Moves the cursor lo cell 'r:c 

Half screen display mode - allows simultaneous display of Word 
processor and spreadsheet 



HOME 

ID 

IN 

LEFTJ 

LF 

MAN 

MAP 

OFF 

RCOr; 

RDEL 

RESET 

RIGHTJ 

RINS 

SF 

THAW 

TW 

ss 



Moves the cursor to cell I;] 

Initialize Disk 

Displays number in curreni cell in integer format 

Left justifies number in current cell 

Load spreadsheet File from disk 

Manual calculation mode (default] 

Maps cell contents mio the Word Processor 

Turns off MAP mode (default) 

Copies row i' lo the current row 

Deletes the current row 

System resei (same as pressing RESET button) 

Right justifies number in current cell (default) 

inserts a new row 

Saves curreni spreadsheet to disk 

Unlreezes a frozen cell 

To the Word Processor 

Displays number m current ceil in dollar format (two decimal 

places) 



Arithmetic Operators: 



* Indicates a numeric constant in formula 

+ ,-,', / Add. Subtract, Mult. Divide 

t Exponentiation 

EXP Raises e {2 JlS28lH.'i) To a given power 

LOG Calculates logariihm 

ABS Absolute value 

ATN Arctangent (in radians) 

COS Cosine 

SIN Sine in radians 



DlVrljcI TOr2;c2 Divides a series of numbers in a row or column 
MAX rl;cl TO r2;c2 Gives the largest value of the specified row or column 
MIN rl;cl TO r2;c2 Gives the smallest value of the Specified row or Column 

Multiplies all values in the given row or column 

Subtracts all valuesmthegivenrow or column 

Adds all values in the gjven row or column 

Movesihe contents of cell 'r2;c2' locell 'rl;cl 

Used wiih — lo move the contents of a cell lo another if the condition is true 

IFTRUEi^T.itori =,>,<, iHe(nol =), not 



MLTrl;clTOr2;c2 
SUBrlicl TOr2;c2 
5UMrl;clTOr2:c2 
rl;cl^r2;c2 
IFTRUE 



File Manager 



Commands: (C= C enters command mode} 



CA Display disk directory 

DS f I;f2;f3 DiskSort - Sorts a disk file by specified fields (up To 3) 
HIGHRC n; Specifies max record for sons, searches, reviews, selects, reports 
NR Next Record - updates current record and displays next record 

RC n: Displays record number n 

RESETLIST Sets upper record limit set by HIGHRC to maximum number of 
records in ihe file 



RV n; Reviews records in a file starting with record n (pause wfth S, slop with Q) 



PI 

SR 

TC 

TF 

TW 

UD 



Pick a range o! records meeting certain criteria lo create a subfile 
Search for a record 

Move lo the Spreadsheet 

Display filename, number of records left, and the last record ' entered 

To the Word Processor 

Update Record - files displayed record: u,se liDn: lo file under record * n 



Word Processor commands used with the File Manager 



TF;:RC; Indicates Thai the document is using File Manager data FLD n; Prints the contents of field number n 

RC n; StEiri printed output with record number n' 'RC Pnnis rh<» record number 

TTL n; Prints the name of field number n^ EOF? If placed at the end of a docjimenL causes output to contmue for all records in the file 



20 



u 

m 

I 



(/> 

m 

G 

it 

S 
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E 
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« 
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CO 
CQ 

c 

<0 



c 

u 



Machine Language Monitor Commands 

The following is a summary of typical MLM commands. Command syntax shown may vary siighily between dtfferent monitors. 



ASSEMBLE 

.A 2000 BEQ $2010 

BANK 

BBIN 
BBOUT 
BKIN 
BKOUT 

BREAK SET 

.B1000 00FF 

COMPARE MEMORY 

C 1000 2000 cooo 

DISASSEMBLE 

D 2000 3000 

FILL 

F 1000 2000 FF 

GO 

G1000 

HUNT 

H COOO DOOO READ 
,HC0O0D000 20O2FF 

INTERROGATE 

H 7000 8000 

LOAD 

L 'FILENAME". 08 

MEMORY DISPLAY 

M 0000 0100 

NEW LOCATE 

.N 1000 17FF 6000 1000 1FFF 
[W] 



CALCULATE BRANCH OFFSET 

.OG0O0 5FFFFD 



Assemble ai address S2000. Branch 
offsets are calculated. 

Bank BASIC IN (Commodore 64) 
Bank BASIC OUT 
Bank Kernal IN 
Bank Kernal OUT 

Seis a break at 1000 HEX on the FF HEX 
occurence of the rnslruction at 1000. 

Prini ihe locations oi bytes from $ 1 000 ro 
$2000 thai are unequal to corresponding 

memory at $C000. 

Disassemble from $2000 to $3000 
(second parameter optional) 

Fills memory from $1000 to $2000 W\{h 
$FR 

Execute code at $1000. Uses PC 
register as start address if none specified. 

Hunt for the ASCII string "READ" from 

$C000lo$D000. 

Hunt lor Ihe byte sequence of 20 D2 FF 

Displays memory from $7000 to $8000 
with screen printable characters. 

Load file from device 8, BASIC text 
pointers unaltered. 

Display memory from $0000 to SOIOO 

Relocate code from 1 000 to S1 7FF at 
$6000, adjustfng any address within 
$iOOOto$iFFF. Usewio adjust WORD 
tables 

CafCLTiaie Branch Offset from $6000 10 
$5FFF (Result IS $FD) 



QUICK TRACE 

QIOOO 

POWER ON RESET 

P 



Trace code from $1 000 (or PC if no 
address specified), disassembly sup- 
pressed. 

Executes BASIC cold starl 

Displays the PC, IRQ, Status or P, A, X, 
.Y, and Stack Pointer. 

SAVE Save to drive l from $7000 to $7FFF 

,S ■l:FlLENAME",Oa7000,8000 (end address -1) 



REGISTER DISPLAY 

R 



TRANSFER MEMORY 

T 1 000 1FFF 7000 

WALK CODE 

.W 1 000 

EXITTOBASiC 

X 
E 

■ K 

CHANGE CHARACTER SETS 

Z 

HEX CONVERSrON 

.$4142 

DECIMAL CONVERSION 

#16706 

BINARY CONVERSION 
.%01 00000101000010 

ASCII CONVERSION 

.'A 

ADO 

. + 8000 7FFF 

SUBTRACT 

- FFFF 7FFF 

CHECKSUM 

& 7000 7FFF 



Memory from $1000 to $1 FFF is 
transfered to S7000 

Single step code from $1000 (or PC if no 
address specified) and dfsassembte 
each code executed. 

Returns to BASIC READY mode. 

in Micromon, combrnes .X with .K 
In fVlicromon, restores BRK & IRQ 
vectors 

Upper Case/Graphrcs to Lower/Upper 
Case mode or vice versa. 

Displays Dec (16706) the ASCII cnarao- 

ters{ab), and Binary (0100 0001 0100 

0010 

Displays Hex ($41 42) followed by ASCII 

and Binary as above. 

Displays Hex, Decimal, followed by 
ASCII 

Displays Hex (41 ). Decimal (65), and 
Binary (0100 0001) 

Displays the sum o1 the two Hex values 
(FFFF) 

Drspiays Ihe difference of the two Hex 
values (8000) 

Displays a Checksum of memory from 

$7000 to $7FFF 



1 
s 

i 
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Assembler Commands 





Assembler Pseudo-Ops 


Prefix Characters 


-BYTE 


Place bytes m memory according to the operands specified 


Indicates an assembler directive 


.DBYTE 


Place 16-bft values in memory, stored hi order, low order (not in PAL) 


# Immediate Addressing mode 


-END 


Ends assemb y of a source fi e 


( ) Indirect Addressing mode 


.FJL 


(FiLE rn PAL) Links another source file to the current one 


! Forces Zero-Page Addressing mode 


,LIB 


Allows Library files to be inserted during assembiy 


S Specifies a hexadecimal vatue 


-OPT 


Sets options for assembly 


% Specifies a binary value 


.PAGE 


Advances the lisimg to a new page (noy m PAL) 


@ Specifies an octal value 


.SKIP 


Generates blank lines in listing 


* Specifies an ASC itera 


TEXT 


(ASC in PAL) PuJsastring of ASCII characters in memory 


; Indicates that comments follow 


.WORD 


Puts 16'bil values rn memory stored low order, high order , 


< Specifiesihelowbyteof al6-bitvalue. 


* ^ 


Set program counter to a given address 


> Specifies the high byte of a 1 6-bit value 


• = * + N 


Equate, assigns a value to a symbo 
Reserve N bytes for data storage 


Expression Operators 




Additional PAL Pseudo-Ops 


+ Add values or expressions, 
- Sublract 


.IF 


Conditional assembly pseudo-op. Follow wiTh EXPR. and the source 


■ Mulliply 


. 


code to assemble if EXPR is true. 


1 Boolean OR 


-GOTO 


Transfers assemb y to the line number specified 


& Boolean AND 


.GTB 


Go To BASrC Exits assembly and enables the BASIC interpreter. 


f Boolean Exclusive OR 


-STM 


Symbol Table Minimum Prevents the Symbol Table from inhabiting 


< Placed to the right of an expression spec fies The expression shifted 




memory below the speciiied address 


left n bits. EXPR<4 would shift EXPR left 4 bits. EXPR can be 16 bits 


.SST 


Save Symbol Table 


> Placed 10 the nghi of an expression specifies the expression shifted 


-LST 


Load Symbo Table 


nght n bits. EXPR<d would shift EXPR right 4 bits. 


.SYS 


JSR lo the specified address during assembly (either pass). 1 


! Forces Absolute Addressing 




CBM .OPT Directives 


PAL .OPT Directives 


ERR 
NOE 
LIST 


Generate Error File (default) 

Suppress Error File generation 

Generate Listing File containing the Assembler output, including 

errors, comments, symbol table, ere. (default) 


P Pr'nt Assembly Listing 

Pn Pnnt Assembly Listing to the previously OPENed logical file n 

P = Print through a user routine at the address specified after the = sign 

(character m A) 


NOL 
MEM 


Suppress Listing Fife 
Generate Memory File (default) 


Output Object code to BASIC Arrays memory 
00 Output Obiect code to Origin 


NOM 
GEN 


Suppress Memory File 

Display beyond the first two bytes of a BYTE (le for ASCII strings) 


1 J n—r 

On Outpui Obiect code to the previously OPENed logical !ile n (star! 
address included 1 


NOG 


Show on[y the first two bytes o^ a .BYTE directive, (defau i) 


= Output Obieot code through a user routine at the address specified 

after the = sign 
N NullOrreSPl OPT riimrJiuia^ 







CPU Mode 



15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 



15 14 13 12 T1 10 9 e 



PC Hi 



I 
1. 



1 



I/O Port Data Direction 



Processor I/O Port 



Bank Execution Register 



Bank Indirection Register 



7 6 5 4 3 2 10 



A 



.Y 



X 



PCLo 



.S 



7 6 5 4 3 2 10 



N V 



Pocket Op-Codes Chart 



65lO(C64),750H + 4/Cl6} 



6509(BSerjes) 



Accumdaior 
Index Register 
Index Register 
Program Counter 
Stack Pointer 



woe 
Byla 



IMM 
3 



ORA 
AND 

eoR 

ADC 
STA 
'■.DA 
CMP 
SBC 



09 

23 
49 
69 

A9 
C9 
E9 



2Pg 

2 



05 
25 
i5 

BS 
05 
A5 
C5 
£5 



Z.X 
2 



I.X) 
2 



'5 
35 
55 

75 
95 

B5 
D5 
F5 



01 
21 

61 
Si 
A' 
Ci 
E- 



2 



ABS 
3 



1 • 
31 
51 

71 
9T 

B- 
D' 

FT 



OD 
2D 
■ID 
6D 
8D 
AD 
CD 
ED 



A X 
3 



A.Y 
3 



TO 

3D 

5D 
7D 
9D 
BD 
DD 
FD 



19 
39 
59 

79 
99 
69 
D9 
F9 



hide 


jr^M 


ZPa 


Z.X 


ABS 


AX 




Byls 


2 


2 


2 


3 


2 




BIT 




^4 




2C 






STY 




64 


D4 


SC 






LOr 


AO 


A4 


B4 


AC 


3C 




CPV 


CO 


C4 




CC 






CPX 


EO 


E-i 


1 
1 


EC 






Oo Code prds tfi -0 -4 c -C 





OpCadeend^ -n -I -j -9. or -D 



Jim Bun^rTr^d 



Branches -0 


BPL 


10 


BMJ 


30 


BVC 


50 


BVS 


70 


see 


90 


BCS 


BO 


BNE 


DO 


BECJ 


FO 



Jumps 


MOe 


AGS 


IINOl 


JSR 

J MP 


20 


6C 



B^'ls 



ASL 
HOL 
LSR 
HOR 

STX 
LOX 

DEC 

IK'C 



JMM 
2 



A? 



ZPg 
3 



ZX 



06 
26 
46 
66 
36 

CG 
E6 



10 
36 
56 
75 



D6 
F6 



ZY 
2 



9e 

B6 



ABS 
3 



AX 
3 



OE 
?E 

'IE 

BE 

AE 
CE 



IE 
3E 

5E 
7E 



D£ 
i^E 



3 



BE 



OpCMeencsm -2, -6 0' -E 




P- Processor S!a!us 

' — 1 = Carry or No Borrow 
1 = Result Zero 
1 = IRQ Disabled 
1 = DecO = Binary Mode 
BRK Command = 1 
Not Used 
1 - Overflow 
1 = Negative 



Si"igieByieDpCod«{" Accumuiaio' Mode) 




0- 


1- 


2- . 


3- 


4- 


5- 


6- 


7- 


8- 


9- 


A- 


B- 


C- 


D- 


E- 


F- 


-0 
-8 

-A 


SRK 
PHP 
ASL- 


CLC 


ROL 


SEC 


RTi 

PHA 

LSR' 


CLI 


RTB 
PLA 
ROR' 


se; 


DEV 
THfl 


TVA 

"X5 


TAY 
TAX 


CLV. 
TSXJ 


IN" 
DEX 


CLO 


INX 
NOP 


SED 



6502 Extra Op-Codes 



The table shows Op-Codes Lhat are not genersdiy recognized as pari of tne 650X instrucion Set. 

Mnemonics and descocjions are fro m B Grairger'saTSicie :n iPUG [Jan 1981) and "'Programming ffiePET/CBM'" by RaetoCollm West 

Instruction 



Descripdon 



ASO 

RLA 

L3E 

RRA 

AXS 

LAX 

OCM 

INS 

ALR 

ARR 

XAA 

OAl 

SAX 

MKA 

r^KX 



(ASL. ORA) ASL :hen ORA the result with the accumulator 
(ROL, AND) ROL tnen AND (he result w;tn the accumulator 
(LSR. EOR) LSR tnen EOR the result with the accumulator 

(ROR. ADC) ROR then ADC the result to the accumulator 
(STX, STA) Store the result of A AND X 

(LDX, LDA) LDA and LDX with the same data 

[DEC. CMP) DEC memory then SBC Ihe result from the accumulator 

(INC, SBC] INC memory ihen SBC the result from the accumuJaicr 

(LSR, EOR) AND the accumulator with data and LSR the result 

(ROR. ADC) AND [he accumulator wilh data and ROR the result 

(TXA, ) Store X AND data in ttie accumulator 

(TAX. LDA) ORAlheaccumulatorwithffSEE ANDfheresultwithdata.then"^AX 

(DEX. CMP) SBC data from A AND X and store the result m X 

(AND, STA) Store the result of A AND #S04 m memory (Mask A bit 2) 

(AND. STX) Store the resull of X AND i»S04 m memory (Mask X iDif 2) 



NOP 
SK8 

SKW 



No operation 

S«ip next byte 

Skip next word [two bytes) 



Abs 



OF 
2F 

4F 
6F 

8F 
AF 

OF 

EF 



9F 
9E 



Ads,X Abs.Y Zer lesX 



IF 
3F 
5F 
7F 



DF 
FF 



IB 

3B 
5B 
7B 

BE 
DB 

FB 



07 
27 

4/ 
67 
87 
A7 
07 
E7 



17 
37 
57 

77 

B7 
07 

F7 



Zer.Y (Ind.X) 



97 



03 
23 

43 
63 
93 
A3 
03 
E3 



jjnd.y) , Im.n 



13 
33 
53 

73 

S3 

D3 
F3 



(JB 
2B 
4B 
6B 



48 
6B 
SB 
AB 
CB 



1A 3A. 5A 7A. DA FA 

SO. 82. 02, E2. 04, 14. 34 44 

00 iC. 3C 5C 7C DC EC 



54. 64, 74. D4. F4 



Hexadecimal Conversion Chart 



Bit Values 



•7 



Hex 


-0 


-1 


-2 


-3 


-4 


-S 


-6 


-7 


-a 


-9 


-A 


-B 


-C 


-D 


-E 


-F' 


-00 


-000 




0- 





1 


2 


-1 


J 


5 


& 


7 


6 


9 


10 


: 1 


12 


13 


14 


15 










1- 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


23 


29 


30 


31 


256 


4096 




2' 


32 


33 


34 


35 


36 


37 


3B 


19 


43 


4' 


■=2 


13 


4J 


4^ 


46 


47 


512 


6192 




3- 


48 


49 


50 


51 


53 


S3 


54 


55 


56 


57 


se 


59 


60 


61 


62 


63 


766 


-22ea 




i- 


5J 


65 


56 


6^ 


6B 


m 


70 


71 


72 


73 


74 


75 


76 


77 


76 


79 


1024 


■636i 




S- 


8C 


S' 


&2 


B3 


S4 


65 


36 


37 


as 


m 


90 


9' 


92 


93 


9fl 


95 


1280 


204fi0 




fi- 


96 


97 


96 


^ 


100 


IDI 


102 


r03 


104 


105 


106 


107 


:09 


109 


lie 


}■} 


1536 


245^6 




7-^ 


n? 


n3 


114 


115 


lie 


i:7 


ne 


119 


120 


121 


122 


123 


124 


125 


^2& 


127 


'792 


26672 




B- 


la 


139 


130 


15' 


132 


133 


134 


135 


136 


137 


isa 


139 


Ido 


Ul 


142 


143 


2046 


3276a 




9- 


MS 


145 


ue 


ia7 


MS 


149 


150 


151 


152 


153 


154 


155 


156 


157 


158 


159 


2304 


36664 




A- 


150 


161 


1S2 


163 


164 


165 


166 


167 


163 


169 


170 


171 


w? 


173 


U4 


175 


2560 


40960 




B- 


■76 


17? 


T78 


179 


ia3 


181 


182 


ia3 


laj 


185 


'B6 


187 


ise 


169 


190 


191 


2616 


45G56 




C-' 


■92 


133 


19J 


195 


196 


197 


19a 


199 


200 


201 


202 


203 


204 


205 


206 


207 


1 3072 


49152 




0- 


206 


2D9 


2'0 


^11 


21? 


213 


21.: 


2'5 


216 


217 


2lti 


219 


220 


221 


222 


223 


3326 


5324B 




E- 


22^^ 


22b 


27b 


227 


223 


229 


230 


231 


232 


233 


234 


335 


236 


237 


238 


239 


3584 


57344 




F- 


2^0 


20} 


242 


243 


24 J 


24S 


245 


247 


243 


249 


250 


251 


252 


253 


254 


255 


3340 


61440 





Bil 


Dec 


H«IL 







1 


50l»l 




1 


2 


0002 




2 


4 


0004 




3 


9 


0006 




4 


16 


001D ; 

1 




S 


32 


0020 1 




6 


$4 


0040 




7 


120 


DOflO 




S 


2S6 


0100 




9 


512 


0200 




10 


1074 


0400 




11 


' 2Q4S 


0800 




12 


4096 


1000 




13 


' 8192 


2000 




14 


16334 


4000 




IS 


32766 


6000 





22 



e 

mi 

c 

u 



E 
I 

u 

0) 

I 

JS 
H 
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Instruction Set Summary 
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Instr 


Addressing 
Mode 


As£«mbler 
Format 


Operation 


Op Code 
Hex Dec 


Bytes 


Clock 
Cycles 


Status Register - P Instr 




ADC 


Immediate 
Zero Page 
Zero Page, X 
Absolule 

Absolute. X 
Absolute, r 

(Indirecl. X) 
(IrxiirecD.Y 


ADC floper 
ADC addr 
ADC addr X 
ADC ADDR 
ADC ADDR, X 
ADC ADDR, Y 
ADC (addr, Xj 
ADC[addr).Y 


.A + #-fC- A,C 


69 

65 

75 

6D 

70 

79 

61 

71 


105 
101 
117 
109 
125 
121 
97 
113 


2 
2 
2 
3 
3 
3 
2 
2 


2 

3 

4 

4 

4- 

4" 

6 

5' 


— 
N 


V 


_D 


1 


z 


c 


ADC 




.A+ addr] + C-*.A, C 

.A+ 3ddr-*-.X]+C"- A,C 

At ADDRl+C- A.C 

.A + |ADDR-h.X]4-C-.A,C 

.A + |A0DR + .Y1+C-.A,C 

A + lladdr -t- .X + T . addr * X]] + C -* A, C 

A-f [[addr-.-l.addt]* Yj-^C-.A, C 


•^ 


#^ 


- 


- 








AND 


Immeaiaie 
Zero Page 
Zero Page. X 
Absolute 
Absolute X 
Absofute. Y 
(Indirect. X) 
(lndireci),Y 


AND ftOper 
AND addr 
AND addr. X 
AND ADDR 

AND ADDR, X 
AND ADDR. Y 
AND (addr. X) 

AND(addr).Y 


An#— A 

A n [addr] - A 


29 

25 

35 

20 

3D 

39 

2^ 

3T 


41 

37 

53 

45 

61 

57 

33 

49 


2 
2 
2 
3 
3 
3 
2 
2 


2 

3 

4 

4 

4' 

4" 

6 

5' 


N 


V 


D 1 Z 


c 


AND 




v' 


- 


- -L 


- 




.An 
.An 
.An 
An 
An 
.An 


adar+ Xj— A 
ADDRj- A 

ADDR+ Xj- A 
ADDR+ YJ— A 
[ad6r+ X-^T,addr-F X] -A 

(addr + i,adarl- Y]-.A 






ASL 


Accumulator 
Zero Page 
Zero Page, X 
Absolute 
Absolule. X 


ASL A 
ASL addr 

ASL addr. X 
ASL ADDR 
ASL ADDR, X 


A (— ) - A ; — bit 0, bit7 — C 

[addrl(-)- addr] 

aodr + .XK'-) - [addr+ x) 

ADDR|M — [ADDR] 
(ADDR-f X|(-) - [ADDR-f X| 


OA 
06 
16 

OE 
IE 


10 

6 

22 

14 
30 


T 
2 
2 
3 
3 


2 
5 
6 
5 

7 


N 1 V 


D 1 


z_ 


c_ 


ASL 




►* 


- 




^ 


^ 








BCC 

BCS 

BEO 

BNE 

BMI 

BPL 

BVS 

DVC 


Relative 
Relative 
Relative 
Relative 
Reiaitve 
Rel alive 
Rel alive 
Relative 


BCC oper 
BCS oper 
BEO ooer 
BNEoper 
BW! ooer 
BPL oper 
BVS oper 
BVC oper 


Branch onC = 
Branch on C = I 
Branch on Z = 1 
Branch on Z = 
Branch on N = T 

Branch on N-0 

Branch on V - l 
Branch on V = 


90 
BO 
FO 
DO 

30 
10 
70 
50 


144 

176 

240 

208 

48 

16 

112 

80 


2 
2 
2 
2 
2 
2 
2 
2 


2- 
2- 
2' 
2' 
2' 
2' 
2- 
2- 


N 


V 


D 1 1 


2 


c 


BCC 

BCS 

BEO 

BNE 

BMI 

BPL 

BVS 

BVC 




- 


- 


_ _ _ 




All Branches 
' -Add 1^ branch to 

same page 

' ■ Add 2 if branch to 

diff page 




BIT 


Zero Page 
Absolule 


BIT addr 
BIT ADDR 


An addr] :bit7"-N. bite — V 
.AnfKDDRl 


24 
2C 


36 

44 


2 

3 


3 
4 

1 


N 

b- 


V 


D 


1 


Z 


c 


BIT 




b. 


- 


- y^ 


- 




BRK 


Implied 


BRK 1— Btiag 


PC + 3tPi, [FFFEi-PGL FFFF]-PCH 


00 





1 


7 


-!-;- ■'{- - 


BRK 




CLC 
CLD 

CLr 

CLV 


Implied 

fmplied 
Implied 
irTip^fed 


CLC 
CLD 

CLt 
CLV 


0-C 
0-*D 

CH-V 


18 I 
D8 

58 
Ba 


24 

216 

88 


1 
1 
1 


2 
2 

2 
2 


N V 


D 


J__ 


Z 


c 


1 

CLC 
CLD 
CLI 
CLV 




- \ - 


- 


- 


- 


T" 




- 1 - 


^ 


" 


- 


- 




- 


- 


- 





- 


- 




184 


1 


- 


- 


- 


-* 




CMP 


Immediate 
Zero Page 
Zero Page. X 
Absolute 
Absolute. X 
Absolute. Y 
(indirect, X) 
(indirecl).Y 


CMPiCoiiier 
CMP addr 
CMP addr, X 
CMPADDR 
CMPAODR X 
CMPADDR ¥ 
CMP (addr, X) 
CMP (addr).Y 


A-# 

A - [addr] 


C9 
C5 

D5 

CD 

DD 

D9 

CI 

D1 


201 

' 197 
213 
205 
221 
217 
193 
209 


2 
2 
2 
3 
3 
3 
2 
2 


2 

3 

4 

4 

4' 

4" 

6 

5" 


N 


V 


1 


Z 


c 


CUP 

1 
1 




'^ 


- 


^ 


•^ 




A-fc 

A-[, 
A-[. 

A-I' 

A.-[ 

■A-l 


4ddr*.X] 
=hODR] 
a,DDR-.-.X] 
a.DDR *■ Y] 

addr-F X-H,addr* Xj] 
addr + 1. addr -^ Y] 






CPX 


Immediate 
Zero Page 
Absolule 


CPX #oper 
CPX aaOr 
CPX ADDR 


X-# 
X - [addr] 
X-IADDRJ 


EO 

E4 
EC 


224 

228 
236 


2 
2 
3 


2 

i 


N V lo ' 1 


_z_ 


c 


CPX 




3 
4 

1 


*^ 1 " 


^ 


>^ 


^ 










CPY 


Immedjare 
Zero Page 
Absolute 


CPY #oper 
CPY addr 

CPY ADDR 


Y-# 

y - [addr) 

.Y - [ADDRJ 


CO 
C4 

CC 


192 
196 
204 


2 
2 
3 


2 
3 

4 


N 


V 


D 


I 1 


z 1 


_c_ 


CPY 




" 


- 


- ^ 


y' 




\ 


1 
1 


DEC 


Zero Page 
Zero Page, X 

Absolule 
Absolute. X 


DEC addr 
DEC addr, x 

DEC ADDR 
DEC ADDR, X 


[addr]- 1 -* addr] 
[addr-.- Xj- 1 — laddr* X] 
[ADDRI- 1 -[ADDR] 

[addr + X] - 1 — [AODR * X 


C5 
06 
CE 

DE 


198 
214 
206 

222 


2 
2 
3 
3 


5 
6 
6 

7 


N 


V 


D 


1 


z [c 


DEC 


1 


^ 


- 


- 


- t^ - 








DEX 
DEY 


Implied 

Implied 


OEX .X-1-.X 
DEY Y-l-Y 


CA 
88 


202 
136 


1 
1 


2 
2 


N 


V 


D 


"n 


z 


c 


DEX 
DEY 




- 


- -1 


►* 


- 




Eon 


im.mediate 
Zero Page 
Zero Page, X 
Absolute 
Absolute, X 
AbsoJuie, Y 
(Indrrect. X) 
(lnairect).Y 


EOR ffoper 
EOR addr 
EOR addr, X 

EOR ADDR 
EOR ADDR. X 
EOR ADDR. Y 
EOR (addr. X) 

EOR iaddr),Y 


.AU#-.A 

AWjaddr -* A 
.AW[addr+ Xj— A 

AWJADDRJ-.A 
.AJ=i[ADDR*.X]-* A 

Ay|ADDR + .V]- A 

AW|[addr-^.X-h1,addr4^.X]]- A 
Aw[[addf-^^,addr|+ Yj- a 


49 
45 
55 

4D 
5D 
59 

41 
51 


73 
69 
85 
77 
93 
89 
65 
81 


2 
2 

2 
3 
3 
3 
2 
2 


2 
3 

4 

4 

4' 

4' 

6 

5' 


N 


V 1 D 


1 1 z 


c 


EOR 




K' 


_- 


-1 


- 1 *^ 


- 










IKC 


Zero Page 
Zero Page. X 
Absolute 
Absolute, X 


INC addr 
INC addr. X 
INC ADDR 
INC ADDR, X 


[addr] + i — jaddrj 
[addr-i-.X]--! — [addr+ Xj 
[ADDRl + 1 -[ADDR] 
[ADDR*.Xj+l -[ADDR* X] 


E6 
F6 
EE 
FF 


230 
246 
238 
254 


2 
2 
3 
3 


5 
6 
6 

7 


K 


V 


D 


1 Z C 


INC 




^ 


- 


- -!_^1- 








LA 1 ^± 


Implied 


INX 
INY 


.X*l — x 
Y + l-.Y 


Ee 

C8 


232 
200 


1 
1 


2 
2 


N 


V 


c , 


z 


c 


INX 
INY 




mV inpiiea 


-1- 


►> 


- 




JMP 
JSR 


Absolule 
Indirect 

Absofute 


J MP ADDR 
JMP (ADDR) 

JSR ADDR 


fPC-Hl -PCL,(PC*2j-PCH 
ADDR -* PCL, [ADDR + 1 ] — PCH 


4C 
6C 
20 


76 

108 

32 


3 
3 
3 


3 
5 

6 




N 


V 


D j 1 1 Z 


c 


JMP 
JSR 




- 


Tn 1 ^^ F ^^ 


- 




PC + ^ ------- 


^i. [PC-f Ij- PCL, IPC + 2] -PCH 







24 



rnstr 


Addressing 
Mode 


AssembJer 
Forma T 


Operetion 


Opcode 

Hex Dec 


Bytes 


Clock 
Cycles 


Status Register - P 


Instr 




LDA 


Im mediate 
Zero Page 
Zero Page, X 
Absolute 
Absolute, X 
AbsoiLiie. V 
(Indirect, X) 
ilndirecy,Y 


LDA #oper 
LDA addr 
LDA addr. X 
LDA ADDR 
LDA ADDR, X 
LDA ADDR. Y 
LDA (addr, X) 
LDA (addr).Y 


ft- A 

{addr]- A 
(addr + ,X]-.A 
[ADDR] - A 
JADDR-^ X]- A 
|ADDR*.Y]-.A 

lladdf+ X-f T,addr+.X]]- A 

[faddr-f l.addr]+ Y)-- A 


A9 

AS 

B5 

AD 

BD 

B9 

Al 

B1 


169 

165 

181 

173 

189 

185 

161 

177 


2 
2 
2 
3 
3 
3 
2 
2 


2 
3 
4 

4 

4" 

A- 

6 

5' 


"n" 


V ID 


i 


z_ 


c_ 


LDA 




*^ 


- 1 - 


- 


y 


- 








LOX 


Immediaie 
Zero Page 
Zero Page, Y 
Absolute 
Absolute. Y 


LDX #oper 
LDX addr 
LOX addr, Y 
LDX ADDR 
LDX ADDR. Y 


#- X 
[addr]- X 
[addr+ Yj-.X 

[ADDR] - X 
[ADDR + .Y]-.X 


A3 
A6 
B6 
AE 
BE 


162 
166 
182 
174 

190 


2 
2 
2 
3 
3 


2 
3 
4 
4 

4" 


N 


V 


D 


1 z |c" 


LDX 




^ 


- 


" 


-1^1- 








LDY 


Immediaie 
Zero Page 
Zero Page, X 
Absolute 
Absolute, X 


LDY#ope.' 
LDY addr 
LDY addr. X 
LDY ADDR 
LDY ADDR, X 


ff-^ Y 

[addr] - Y 
[addr + .X]-.Y 
[ADDR] - Y 
(ADDR + .XI- Y 


AO 
A4 
B4 
AC 
BC 


160 
164 
180 

172 
138 


2 
2 
2 

3 
3 


2 
3 
4 
4 
4" 


N 


V 


D 


1 


Z 


c_ 


LDY 




t^ 


- 


v* 


- 








LSft 


Accumulator 
Zero Page 
Zero Page, X 
Absolute 
Absolute. X 


LSRA 
LSR addr 
LSR addr. Y 
LSR ADDR 
LSR ADDR. X 


AM -A ;0-bil7, bilO-C 

[addr] (-)- [addr] 

[addr -f.X](-)- [addr + X) 

[ADDR|(-)-[ADDR] 

[ADDR + .Xj(-)-[ADDRf X] " 


4A 
46 
56 
4E 
5E 


74 
70 
86 

73 
94 


1 ' 

2 

2 

3 

3 


2 
5 
6 
6 

7 


N V 


D J Z 


c 


LSR 

i 
J 




- 


- 1 - *^ *^ 








NOP 


Implied 


NOP 


No operation 


EA 


234 


1 


2 




- H' 


NOP 




ORA 


Irn mediate 
Zero Page 
Zero Page, x 

Absolute 
Absolute X 
Absolute Y 

(Indirect, X) 
(lnd'rect).Y 


ORA *oper 

ORA addr 
ORA addr, X 

ORA ADDR 
ORA ADDR, X 
ORA ADDR, Y. 
ORA (addr, X) 
ORA (addr).Y 


AU f— A 

.A u [addrj — A 
AU(addr+.x]-.A 

A U [ADDR] - A 
.AU[ADDR+ Xj-A 
AU[ADDR+ Y]-.A 

.AU|[addr+ X + l,aodi+ X |-*,A 
A U [[addr + 1. addrj -^ Y| - A 


09 
05 

15 
OD 

ID 

19 

o; 
11 


9 

5 

21 

13 

29 

25 

1 

17 


2 
2 
2 
3 
3 
3 
2 
2 


2 

3 

4 

4 

4' 

4- 

6 

^' 


N 


V 


D 


1 


z 


c 


ORA , 




•^ 


- 


- 


v^ 


- 




1 




PHA 
PLA 
PHP 
PLP 


Implied 
Implied 
Implied 
Implied 


PHA 

PLA 

; PHP 

PLP 


Al. SP-l -SP 

.Af.SP + 1-SP 

PI. SP-1 -SP 

Pt, SP + l —SP 


48 
68 
08 
28 


72 
104 

e 

40 


4 

1 
1 
1 


3 

4 

3 ; 

4 


N 


V 


D 


! 


z 


c 


PHA 
PLA 
PHP 
PLP 




- 


- 


- 


- 


- 


- 




AlfPii<:h/PijlkvrnlPl P 




from Slack 




ROL 


Accumulator 
Zero Page 

Zero Page, x 
Absolute 

Absolute. X 


ROL A 

ROL addr 
ROL addr, X 
ROL ADDR 
ROL ADDR, X 


■ A[-)- A ;C-bitO, bii7-C 
iaddf)(-)-[addr| 

[acldr*.X)M -^ addr* X 

[ADDRK*-) — [ADDR] 
[ADDR + .XK-) " jADDR + .X] 


2A 
26 
36 
2£ 
3E 


42 
38 
54 
46 
62 


1 

2 1 
2 
3 
3 


2 
5 
6 
6 
7 


N 


V 


D_ 


[ 


z 


C 1 


ROL 




y^ 


-- 


jjj 


- -i 


i^ 








ROR 


Accumulator 
Zero Page 
Zero Page. X 
Absduie 
Absolute, X 


ROR A 
ROR addr 
ROR addr. Y 
ROR ADDR 
ROR ADDR, X 


-A(-)-,A ,C-bit7.bitO-'C 

[addr] [-)- [addr] 

[addr+ X]M-[addi-f X| 

[ADDR] {-)- [ADDR] 

[ADDR + X] {-) - [ADDR 4^ X] " 


6A 
66 
76 
6E 
7E 


106 
102 

118 
T10 
126 


■ 1 
2 
2 
3 

3 


2 
5 

, 6 
6 

7 


IN 


V 


D_ 


1 


z Ic 


ROR 




1 ^ 


- 


- 


- 


H' 1^ 








RTI 

HTS 


Imotied 

'.Ti plied 


RTI 
RTS 


Pf. PCT SP-f3-*SP. PC+1 -PC 
PC t. SP-* 2 - SP. PC + 1 - PC 


40 
60 . 


64 
96 


1 
1 


6 
6 


Irom alack 


RTI 
RTS 




- 


_ ., 




SBC 


Immediate 
Zero Page 
Zero Page. X 
Absolute 
Absolute. X 
Absolute. Y 
(Indirect. X) 
(lndirea],Y 


SBC ffoper 

SBC addr 
SBC addr, x 

SBC ADDR 
SBC ADDR, X 
sec ADDR, Y 

SBC (addr. X) 
SBC (addr),Y 


A-#-C— A, C C = Borrow 

A- [addr] -C- A, C 

A-|addr+ Xj - C — A, C 
,A - [ADDRI - C - A, C 
,A'-[ADDR + .X1-C-*.A,C 
,A'fADDR+ Yl-C- A,C 

.A-([addri-.X + i,addr-f X)l-C- AC 

A - [[addr * 1 , addr] + Y] - C - A. C 


E9 

E5 

F5 

ED 

FD 

F9 

El 

F1 


233 
229 
245 
237 
253 
249 
225 
241 


2 
2 
2 
3 
3 
3 
2 
2 


2 

3 

4 

4 

4" 

4" 

6 

5" 


N 


V 


D 


1 1 Z C 


SBC 




p^ 


** 


- 


1^ \ ^ 








SEC 
SED 
5EI 


Implied 
implied 
implied 


SEC 
SED 
SEi 


1-C 
1-D 

1 — 1 


38 

Fe 

78 


56 
248 
120 


1 
1 
1 


2 
2 
2 


N 1 V [ D 


1 


1 


c 


SEC 
SED 
SEI 




- 


- 


- 


- 


1 




- 1 1 


- 


- 




- 1 - 


T 


- 1- 




STA 


Zero Page 
Zero Page. X 
Absolute 
Absolute, X 
AbsoJuie, Y 
{i redirect. X) 
(J n direct) .Y 


STA addr 
STA addr, X 
STA ADDR 
STA ADDR. X 
STA ADDR, Y 
STA (addr, X) 
STA (addF).Y 


A - [addr| 
A-(addr + .X] 
A -(ADDR 
A- [ADDR + X] 
A — (ADDR + Y) 

A-[ addr+ x*1,addr + .xi 
A-[ addf+T.addrJ+ Yj 


85 
95 

8D 
9D 
99 

eT 

91 


133 

149 

141 

157 

153 

129 

145 


2 
2 
3 
3 
3 
2 
2 


3 
4 
4 
5 
5 
6 
6 


N V D 


1 


z c 


STA 






- 


- 


! 




1 


STX 


Zero Page 
Zero Page, ¥ 
Absolute 


STX addr 
STX addr, Y 
STX ADDR 


X - (addr] 
.X-(addr+ Yj 
X-[ADDRj 


86 
96 
BE 


134 
150 
142 


2 
2 
3 


3 
4 
4 


N 


V 


D 


1 Z C 


STX 




- 


- 


- 


- \- - 








STY 


Zero Page 
Zero Page. X 
Absolute 


STY addr 
STY addr, X 
STY ADDR 


Y- [addrj 
Y- addri- Xj 
Y- ADDR] 


84 
94 
8C 


132 
148 

140 


2 
2 

3 


3 

4 
4 


TTI 


V 


D 1 


z 


_c_ 


STY 




- 


- 


- - - 


- 








TAX 
TXA 
TAY 
TYA 
TSX 
TXS 


Implied 

Implied 
Implied 
Implied 
Implied 

Implied 


TAX 

TXA 

TAY 

TYA 

TSX 

TXS 


A- X 
X- A 
A— Y 
Y- A 
SP- X 
X-SP 


AA 
8A 
A3 
98 
BA 
9A 


170 
133 

lea 

152 
186 
154 




2 
2 
2 
2 
2 
2 


N 


V 


D 1 


z 


c 


TAX 
TXA 

TAY 
TYA 
TSX 
TXS 




^ 


- 


- 


y 


i-r 




All Transfers xcpl TXS 




-1^ 


H-l- 


- 





i 

s 

i 
i 

u 

H 
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MCS65XX Microprocessor Instruction Set 



Addressing Modes 



C 












I 

s 
& 

V 

i 

H 



Mnemonfc 



ADC 
AND 
ASL 

BCC 

BCS 

BEQ 

BIT 

BMI 

BNE 

BPL 

BRK 

BVC 

BVS 

CLC 

CLD 

CLI 

CLV 

CMP 

CPX 

CPY 

DEC 
DEX 

DEY 

EOR 

INC 

INX 
iNY 

JMP 
JSR 

LDA 
LDX 
LDY 

LSR 

NOP 

ORA 

PHA 
PHP 
PLA 
PLP 

ROL 
ROR 

RTf 
RTS 

SBC 

SEC 

SED 

SEI 

STA 

STX 

STY 

TAX 
TAY 
TSX 
TXA 
TXS 
TYA 



DeJinftFon 



Add memory to accumufator with carry. 

AND memory wdh accumulator. 

Shift ief! one bH (memory or accumulator), 

Brancfi on carry clear. 

Branch on carry set. 

Branch on result zero. 

Test bits \r\ memory with accumulator 

Branch on result minus. 

Branch on result not zero 

Branch on result plus. 

Force break 

Branch on overflow ctear. 

Branch on overflow set. 

Clear carry flag. 

Clear decimal moc3e. 

Clear interrupt disable brt 

Clear overflow flag 

Compare memory and accumulator. 

Compare memory and index 'X'. 

Compare memory and jndex Y' 

Decrement memory by one. 
Decrement index X' by one 
Decrement index Y' by one 

Exclusive-OR memory with accumulator. 

Increment memory by one 
Increment index X' by one. 
Increment index 'Y' by one. 

Jump to new location. 

Jump to new locatton savjng return address. 

Load acculmulalor with memory. 

Load index X" with memory 

Load index 'Y' with memory. 

Shift right one bit (memory or accumulator). 

No opera Iron. 

OR memory with accumulator. 

Push accumulator on stack 
Push processor status on stack 
Pull accumulator from stack 
Pull processor status from stack. 

Rotate one bit left (memory or accumulator) 
Rotate one bit right (memory or accumulator). 
Return from interrupt 
Return from subroutine. 

Subtract memory from accumulator with borrow. 

Set carry flag. 

Set decrmal mode. 

Set interrupt disable status 

Store accumulator rn memory. 

Store index 'X' m memory. 

Store index 'Y' in memory. 

Transfer accumulator to index X". 
Transfer accumulator to index Y", 
Transfer stack pojnter to index X". 
Transfer index "X' to accumulator. 
Transfer index 'X' to stack pointer. 
Transfer inde!< 'Y to accumulator. 



Accumulator Addressing - This form of addressing is represented with a 
one byte instruc[ion, implying an operation on the accumulator. 

Immediate Addressing - In immediate addressing, the operand is contained 
in the second byte ot the instnjclion, with no further memory addressing 
reQUfred. 

Absolute Addressing - In absolute addressing, the second byte of the 

instruction specifies the eight low order bits of the effective address while the 
third byte specr^es !he eight htgh order brts. Thus, the absolute addressing 
mode allows access to the entire 65k bytes of addressable memory 

Zero Page Addressing - The zero page instructions allow for shorter code 
and execution times by only fetching the second byte of the instructions and 
assuming a zero high address byte. Careful use of the zero page can result in 
significant increase in code efficiency. 

indexed Zero Page Addressing - (X, Y Indexing) - This form of addressing is 
used in conjunaion with the mdex register and is referred to as " Zero Page, X 
" or ' Zero Page, Y " . The effeaive address is calculated by adding the second 
byte to the contents of the index register. Since this is a form of " Zero Page " 
addressing, the content of the second byte references a location m page zero 
Additionally due to the ' Zero Page " addressing nature of this mode, no carry 
:s added to the high order S bus of memory and crossrng of page boundaries 
does not occur. 

Indexed Absolute Addressing - {X, Y Indexing) - Thrs form of addressing is 
used in conjunction with X and Y index register and is referred to as 
Absolute. X " , and " Absolute, Y " . The effective address is formed by adding 
the contents of X or Y to the address contained m the second and third bytes 

on the instruction. This mode allows the index register to contain the index or 
count value and the instructron to contarn the base address. This type of 
indexing aiiovyg any location referencing and the index to modify multiple 
fields resulting irr reduced coding and execution time. 

Implied Addressing - fn the implied addressing mode, the address contain- 
ing the operand is implicitly stated in the operation code o^ the instruction. 

Relative Addressing - Relative addressjng is used only with branch instruc- 
tions and establishes a destrnation for the conditional branch. The second 
byteoflheinstructionbecomestheoperandwhichisan "offset" addedtothe 
contents of the lower eight bits of the program counter when the counter is set 
at the next instruction. The range ol the offset rs -128 to + 127 bytes from the 
next instruction. 

Indexed Indirect Addressing - In indexed indirect addressing (referred to as 
(Indirect, X)]. the second byte of the instruction is added to the contents of the 
X index register, discarding the carry. The result of the addrtion points to a 
memory location on page zero whose contents is the low order eights bits of 
the effective address. The next memory location m page zero contains the 
high order eight bits of the effective address Both memory locations specify- 
ing the high and low order bytes of tne effective address must be m page zero. 

Indirect Indexed Addressing- In indirect indexed addressing (referred to as 
(Indirect). Y), the second byte of the instruction points to a memory location in 
page zero The contents of this memory location is added to the contents of 
the Y register, the result bSFng the lew order eight bits of the effective address 
The carry from this addition is added to the contents of the next page zero 
memory location, the result being the high order eight bits of the effective 
address. 

Absolute Indirect - The second byte of the instruction contains the lov.' order 
eight bits ot a memory location. The high order epght bits of that memory 
location rs contained in the third byte of the instruction The contents of the fully 
specified memory location is the low order byie of the eftectrve address which 

IS loaded into the sixteen bits of the program counter ■ 



User Callable ROM Subroutines 

Some l/Q routines require extra memory set up. See the appropriaie Merrrory Map Address pairs wrl^lr^ parenihesis are tor Basic 2 0/4 users {Direct call) inarcates no required set up 



*f 



2 



2.0 



Entry PoJnt For: 



4.0 



C2D8 ,'49860 B350 



C328 I 49960 B3A0 145984 



45904 



VIC 20 



C64 



Operation 



C3BB 50107 A3BB 



C355 50005 



C357 



C339 



C39B 



5CO07 



B3CD I 46029 



C40a 150184 



C435 



8C3F 



50057 B3FF 



48191 



46079 



49960 



10 



C3Ae 50091 



C439 50233 
C442 150243 



11 C495 150213 



C46F 50267 



B40D 



C437 



C474 



50229 



50231 



50292 



A40e 



41915 



41992 



A435 142037 



Open Up Space. nBASJCTeKi New: 



Check A^/ailabte Memory (called by i 



.A 



Regtstefsin 



,Y 



AryTop Lo 



AryTop Mi 



Registers Out 
,X 



.V 



Unallerecf 



''OUT OF MEMORY 



A437 , 42039 



A474 



B41F 



46093 C48A 



46111 



B4AD , 46253 



B4B6 I 46262 



C49C 



50314 A46A 



42100 



42122 



50220 



CS2A 50474 



A49C 



A52A 



C533 50483 



420^6 



B4E2 ! 46306 C560 



B4FB 1 46331 0579 50553 



50528 



12 C52C 



13 

14 



15 



16 

17 



C55D 



50476 B5A3 46499 



50525 B5D4 46543 



C572 ; 50546 



C575 



18 



19 



20 



C597 



50549 



BSE 9 146569 



C613 



C642 



50707 



50754 



C659 '50777 



B5EC 46572 C65E 



50553 



C5A7 



06C4 



0873 



50599 



50884 



B612 ,46610 n/a 



50782 



A533 '42291 



Send BASIC Error Message 



Warmsiari, BASIO 



Mam CHRGET entry 



[same as atujve} Star 1 address oi move m $5F 60 (S5C. 5D] 



[direct cal 



Error i» 



(direci call) 



C'uncn lokens. insert line 



(directcaif)S7A = #SFRS7B = #$01{£77. 78i .OlFF = BasicJnbuf- T 



42282 f:x chaining, CLR. S REAOV 



Fiji chaimno 



A560 



A579 



42336 



42361 



A613 42515 



Receive line from keyooa'd 



Crurx^tokeistcalled by 7) 



Find line in BASIC 



Inbuf len 



fdireci cail) 



(direct call) 



(girectcal) E7A = ffEFF. $7B = #£0l {£77. 78) ;01FF-Basiclnbuf-1 



.X = Jnbul Len. ($0200. X) = #SOO 



SlTlBASLolStrtBASHi 



A642 42562 



A659 



A65E 



42585 



Do NEW 



Reset B-aSlC and do CLR 



[direct call) 



42590 OoCLR 



n/a n/a 



B622 i46626lC68E ,50630 



51315 



B74A 1 46922 



6aF6 I 47350 



C9DE ,49886 BADB 47635 



0857 



C^B 



CAD3 



51287 



49771 



51923 



21 



22 



23 



24 



C9E2 



CAIC 



49390 



51740 



CA22 ' 51 746 



BADF 47839 



BB1D' 47901 



BB23 , 47907 



0A43 51779 BB44 47940 



25 



25 



27 



CA45 5178T I BB46 47942 



CAD7 51927 



A63E 



Ae57 



r'a 



42638 



43095 



Purge stack ot alf Reiurns S Ne>its (POP) 



Reset Chrgei to Stan of BASJC 



Coniinue BASIC execuuon |C0NT1 



A96B 41579 Get fixed- pi number from BASIC lent 



(direct cal 



(d.recr cai 



[drrea call) 



(direct calJ) 



Cij-Lin Lo 



SlrtBAS Hi 



OurLin Hi 



AAD3 43731 



AAD7 , 43735 



CBTE 51993. ABIE 43806 



CB24 52004 



CB45 ■ 52037 



CB47 , 52039 



CC9F 



52383 



BD98 



CDFB 



23 



29 



CDF7 



CDF4 



52728 



52727 



52724 



48536 



BEF5 48885 



CD9E 




AB24 143812 



AB45 43645 



Send RETURN LFrf msaeenmode 



Send RETURN. LfNE FEED 



Pnn; slnng from A. Y 



Address ot Text in Chrget prr. S7A. 7B {S77. 7ej 

f 



(drrect call) 



(direct call 



LF[#SOA} . 



LF (#SOA) 



Addr Lo 



Pnn! pre-cCiTipuled string 



Pnnr ■'>' 



AB47 



AD9E 



43847 



44446 



CEEF 52991 AEFD 



BEF2 48882 



BEEF 48879 



30 



31 
32 



CE03 [52739 



CFC9 



33 
34 



35 



LX}69 



53193 



BFOO 43896 



CEFA ,52986 AEFA 



44797 



44794 



CeF7 52983 



OF08 I 53000 



AEF7 44791 



Pnnf char [oufpuf .A to device) 



Evaluate Result, string SOD = #SFF (S07) 
E.oresaion ^^^^,^ ^^ ^ ^^^ 



Check for comrnn 



Check for T 



Cneck for T 



AF08 i 44803 Send 'SYNTAX ERROR' 



CI 37 



53353 C2B9 



49543 



49349 



DOE 7 53479 



0185 I 53637 



B0E7 45287 



B185 



45445 



D09A ■ 53290 I C2EA i 49393 



D26D 



D67B 



36 D6SF 



53869 



54907 



54927 



37 



38 
39 



C4BC ' 50364 



C6D7 ,51415 



CSEB 



D69D 54931 



D6C6 54982 



C6EF 



51435 



DISF 



D391 



53695 B'BF 145503 



54049 



D79E ; 55086 



D7B5 I 55221 



51439 D7B9 155225 



C921 149697 



D773 55155 



40 
J1 



D934 



12 



43 



44 



D9EE 



53812 



53996 



C99D 49709 



CB5E 



DAAE i 55982 



CC18 



52062 



52243 



CCD3 ; 52440 



DAE3 56035 CDOD 52493 



DB08 



07 EB I 55275 



B391 45357 



B79E 



B7B5 



B7B9 



46894 



47029 



Find fl-pt variable, given name 



Lengtti 



Addr Hi 



AddrrnS22,23(SlF,20 



(aired call) 



Ohar 



Address ot Expression 



InOhrgef Pointer 



(drrect call) 



[direa call) 



Char 



Addr Lo 



AaOr H, 



result in Acc*l 



Ohar 



Char 



(direcicalE) 



(o,rec[ cail) 



Bump Vanabte Acdf by 2 (called by 31) 



Float 10 Fixed con^rsion in Acc#l 



NameinS45 46 ($45,43) 



(diieci call) 



Fixed to Hoa! conversion n Acc#l 



(direct cal 



Get Accffl least sfgn,f,can] byte to X register 



Evaluate Sir ng ^VAlJ 



47033 



B7Ea 47083 



Evaluate Slnng from X Y (above + 4) 



Get two paramsfor POKE. WAIT 



D867 I 55399 



DA28 I 55848 



DAE2 



DBA2 



DBD7 



56034 



56226 



3867 I 47207 



Address-(ChrgelRr,; 



Char 



War Addr Lo 



^arAddr Lo 



VarAodr H 



VarAddr Hi 



Data 



R Ft result rnAcc#1 



AddrLo AddrH 



Address = (ChrgetRr.) 



BA28 1 47656 



BAE2 1 47842 



BBA2 '48034 



56279 



56072 



45 DBIS 156088 



46 



47 
48 



DBID 156093 



DB27 56103 



DCD9 



49 



50 



DCE3 



0C&9 



56537 



56547 



565S3 



51 



52 



53 



54 



55 



56 



57 



58 



59 



FD11 164785 



CD32 52530 



CD42 



52546 



DBFCi563l6 



DOOC 



CD45 52549 



0D5I 152561 



DCOF 



DCIB 



56332 



BBD7 



BBFC 



BCOC 



43124 



43140 



56335 BCOF 48143 



Aod [from memory) 



Addr Lo 



MuUipfy from memory location 



Aodr Lo 



Multiply Aoc#T by ten 



Unpack memory variable to Accffl 



Addr Hi 



Addr Hi 



Ff Pt result in Acc#T 



X = Pram2, Prami TAccfrl (l)cd pt) 



_R R result in Acc#1 
Fi Pf result in Accp^l 



Addr Lo 



AdOrHi 



48087 CopyAccffl to (X.Y) Locatron 



Addr Lo Addr Hi 



Move Acc*2 to Acc^l 



Move Rcunded Acc#l roAcc*2 



MoveUr>RoundedAcc#k loAcc#2 



56347 



CFB3 '53123 DDCO:5678l 



CF8D 53133 



CF93 ! 53027 



D472 I 54386 



E3D8 .58323 E202 57858 



0DD7 I 56791 



DDDD 56797 



n/a 



n/a 



BClBi 48155 



BDCD ■ 43509 



BDD7 48599 



BDDO ■ 48605 



n/a 



nta 



E742 159202 



F156 ,61782 



F0B6 61622 



FOB A 61626 



F185 61829 



F002 I 61650 



F0D5 '61653 



F12S 61736 



F16F 61607 



F143 61763 



F1E6 61926 



EE14 50943 



E716 59-58 



F12F '61743 



ED09 I 60681 



EE17 60951 



FF93 165427 



F19E 61742 EEE4 



F17F 61823 



F183 61827 



FIAE ,61870 eEF6 



61156 



61174 



EDOC 160684 



{direct call) 



1resullinAcc#T) 



(dTect call) 



[directed I) 



Round Ace f^^ 



(direc; call) 



Print fixed- poir? value 



Print lloacng-poini value m Acc^l 



Cnvert num to strng at SOIOQ [caifd by 48) 



Eniry to M L M 



Print a cnaracier 



Pnnf system message 



Send 'talk lo lEEE^nai 



Send Tisten' to JEEE/Serial 



Value Hi Value Lo 



(direct call) 



#$00 



#SOl 



(direct call) 



Char 



Dev* 



Offsei 



FF93 165427 Send secondary address 



ED40 '60736 



Dev# 



SAOflieo 



EDEF , 6091 1 



FfB9 I6188T EF04:61188 EDFE ^ 60926 



Senac(iariolEEE/Sefial 



Send 'unialk' 



Send 'urtisten' 



Char 



{direct caJt) 



(direclcali) 



[ 



26 



! 

« 

JS 
H 



27 



CO 

C 
-1 



J3 

s 



i 

s 
s 



u 

I 

a 

iS 



BASIC 4.0 / 2.0 Kernal Routines 



CBM 
Label 


Address 
Hex Dec 


Operation 


Registers In 
-A .X .Y 


Registers Out 
■A X ,Y 


CHKIN 


FFC5 55478 Open channel for tnpul 


LFff 




alt 




CHKOUT 


FFC9 65481 Open channef for output 




LF» 


1 -t 1 




CHRIN 


FFCF 


65497 


input cliaracter from channel 








data alt 




CHROUT 


FFD2 


65490 


Output ciiaracier to channel 


dars 1 








CLALL 


FFE7 


655n 


Close all channels and ffles 






■It. 


all. 


CLOSE 


FFC3 


65475 


Close a specified logical He 


LF# 




alL 


all. 


alt 


CLRCHN 


FFCC 


65A84 


Restore default I/O devices 


1 




ait. alt. 




CSYS FFDE 


65502 


SYS vector 




addr lo 


addr hi 


all. 


^t. 


alt. 


CVERF 


FFDB 


65499 ; 


Verify ram from a device 




start lo 


Stan ni 


end fa + 1 


end hi 


GETIN 


FFE4 


65506 Get Cfiaracler from current inpul device 








data 


alt. 


all 


LOAD 


FFD5 


65493 


Load ram from a device 




slart lo 


start hi 




ervj lo + 1 


end hi 


OPEN 


FFCO 


65472 


Open a logical file 


1 






alt. 


alt 


alt. 


SAVE 


FFD8 


65496 


Save ram' to device, from S28.29 to .X..Y 


#<i>;ttab 
[ = #S2S) 


enolo 


end hi 




1 endlo+1 


end hi 


STOP 


FFE1 


bbbQ5 bean Slop key depressed yes Z - 1 , no A = \as'. row kybd scan 


UDTiM 


FFEA 65514 incrernenl real !ime clock | ] | | alt 


alt 


1 



alt = altered 



VIC 20 And Commodore 64 Kernal Routines 



CBM 

Label 


Address 
Hex Dec 


Opet^tion 


1 Registers In 

-A ,X -Y 


Registers Out 
■A ,X ,Y 


ACPTR 


FFA5 


6544 5 


Input byie fTom Sena. Port 








data 


alt. 




CHKIN 


FFC6 


65478 


Open channel for input 




LF# 




all. 






CHKOUT 


FFC9 


654S1 


Open channel tor output 




LF# 




an 






CHRIN 


FFCF 


65407 


Input character 'rom channel 








data 


alt 


CHROUT 


FFD2 


65490 


Output character to channel 


data 












CIOUT 


FFAe 


65448 


Output byte to serial port 


data 1 










CINT 


FFS1 


65409 


Initialize screen editor 








alt. 


alE 


alt 


CLALL 


FFE7 


55511 


Close all channels and files 








all 


alt 




CLOSE 


FFC3 


65475 


Close a specified logical file 


LF# 


1 


^ 


alt 


alt. 


CLRCHN 


FFCC 


65484 


Restore default l/Oaevices 








alt. 


^t 




GETIN 


FFE4 


65508 Ge: character from current input device 








data 


alt 


aft. 


lOBASE 


FFF3 


66523 


Returns base address ot I/O devices 




1 






addrb 


addr hi 


101 NIT 


FFa4 65412 | 


Initialize Input/Output 








alt 


alt. 


alt 


LISTEN 


FFB1 


65457 ; 


Command devices on tie serial bus to listen 


DEVff 












LOAD 


FFD5 


65493 


Load(. A-0)o' Verify (A= 1) ram from a device 




starilo 


start hi 


end lo + 1 


end hr 


MEMBOT 


FF9C 


65436 


Read (C ■ 1) or Set { C = 0) the bottom of rrremory 


C-O 


botio 


bothi 


.C = i: ; 


bo[k> 


both! 


WEMTOP 


FF99 


65433 


Read(,C = i)orSet(.C:^0)thetooo(rT^emoiy 


.C = 


topio 


lop hi 


= 1 


too to 


toph; 


OPEN 


FFCO 


65472 


Ooen 3 log-cal file 


1 




8lL 


alt 


^t. 


PLOT 


FFFO 65520 


Read{C-1)or Set(.C-0)ji, y cursor position 




1 " ^-^--r-r— 

row 


col 




"— — ^ . r "T^ r^ 

row coJ 


RAMTAS 


FF87 ; 


65415 


Intt ram, allocate tape Duff, set screen $0400 


alt 


alt. 1 alt 


RDTfM FFDE 


65502 


Read real nme dock 








msb 


msb2 Isb 

1 


READST 


FFB7 


65463 


Read I/O status word 








ST 


1 — "" — ' — 


RESTOR 


FFSA 


65418 


Restore default I/O vectors 








alt 


alt. 


alt. 


SAVE 


FFD8 


' 65496 


Save ram' to device, from $26,20 to .X,.Y 


#<ixttab 
( = #S2B] 


endio 


end hi 




end lo + 1 


end hi 


SCNKEY 


FF9F 


1 65439 


Scan keyboard 








art 


alt 


aft. 


SCREEN 


FEED 


655"! 7 Retjrn screen sjze m rows & columns 








#fOWS 


#cols 


SECOND 


FF93 


65427 


Send secondary address after listen' 


SA OR S60 












SETLFS FFBA ] 


65466 


Set logical, tirst and second addresses 


LF# DEV* 


SA 






SETMSG 


FF90 


65424 


Enable/Disable 'Kernal messages 


A val: $40 control msgs on S80 error msgs on. $00 off 


SETNAM 


FFBD 


65469 Set fife name 


len 


addr lo 


addr hi 


r '— '^^ \ 




SETTIM 


■ FFDB 


65499 Set 'eal lin>e dock 


msb ] msb2 


Isb 






SETTMO FFA2 


65442 


Set ( A<*128) Reset (.A>#127) Senal^EEE timeout 


, j 








STOP FFEl 


65505 


Scan stop key depressed 


yes: .2 > 1 . no A = last row kybd scan 


TALK FFB4 


65460 


Conmano serial bus device lo 'talk' 


DEV# 








TKSA 


FF96 


65430 


Send secondary address after lafk" 


SA 










UDTIM 


FFEA 


65514 


Increment real lime dock 








ati. 


alt 




UNLSN 


FFAE 


65454 


Command serial bus to 'unlislen" 








aft. 






UNTLK 


FFAB 


65451 


Command serial bus to unlaik" 








alt 






VECTOR 


FF8D 


65421 


Store (C = 1) or Restore (C = 0) ram vectors 


.0 = 1 


labiio 


tabi hi 


C=^0 


labllo 


tabJhi 



alt. = altered 



2.0 



Entry Point For: 



4.0 



60 FiaC 61836 



£1 
62 



63 



F2A9 



F301 



62121 



FICO 6188a 



F2DD 



63209 F335 



F322 62242 



64 
65 
66 



F40A 62A74 



F356 



F449 



62173 



VIC 20 



EF19 



F34A 



6T209 



C64 



EFT3 



62282 



62261 F770 63344 



F291 



F6ED 



52294 



62537 



F41D 162493 F45C 362556 



F494 



67 



68 



69 



F5A6 



70 



71 



72 
73 



74 
75 



62500 F4D3 



62886 F5E5 



F812 63506 Fe57 



62675 



FS42 



F547 



627B6 F49E 



63047 FSAF 



F659 j 63065 F5C1 



60947 



Operation 



Irpuf frcxn fEEE/Serial 



61985 



63213 



62510 



62895 



62913 



Fe67 63591 



62949 F7AF 



63575 



Fe55 63573 Fe9A 



F85E ! 63582 



FB86 



FBSE 



FB76 



63622 



636X 



F8A3 



FSCB 



63530 



63651 



63691 



F8D3 



64374 



FC9B . 64555 



FCDl 



64721 



FBBB 



FCEO 



FD16 



63699 



F894 



63407 



F7EA 163466 



Close logical Me (kernal rtn) 



Check lor STOP key 



LOAD subroutine 



PrrniSEARCHfWa.. 



Pnni file name 



Find specitK; laps heacier bk>ck 



F72D 



63524 F817 



F6C0 63680 



FBC6 



63686 



FBE3 



63715 



FaE8 63720 



64443 



64736 



64790 



FCF6 



FCF9 



FD22 



64756 



64761 



F841 



63277 



63511 



63553 



Fe47 



63559 



Find any tape header block 



PfSSS PLAY..., wait 



Read lape to biihef 



Read tape 



Fe64 63538 Write tape tron bufte: 



F869 63593 



FBSE : 64398 



FCBD 



64802 FCE2 



6470T 



Wnte tape, leader length rn A 



Reset tape I/O 



64738 



Set interrupt vector 



Power On Rese; 



.A 



Registers In 
.X 



.Y 



.A 



Registers Out 



LF# 



ffSOO 



Start Lo : Start Hi 



{drtecicallj 



(direct cal 



Data 



Zflag = l if pressed 



Len J Pointer to sinng in SBB. BC [same lor 2/4.0} 



(d. reel calf} 



(direct call) 



(direct call) 



(direct call) 



LdrLen. 



(direct call) 



(direct cal. 



(direct call) 



28 



c: 



BASIC Keyword Tokens and Entry Points 



Keyn^nafd 



Token 
Her Dec 



BASJC 20 



ROW Entry Poinr 
BASIC 4 VIC 20 



C6d 



ABS 



B6 



AND 



APPFf^D" ■ 



ASC 



ATN 



BACKUP"" 



CATALOG ■■ 



CHfl 



AF 



DJ 



OB 



^&2 



175 



0B64 !5ei64 



CECB 52939 



£12 
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DOPEN 

DOLOSE 

RECORD 

HEADER 



CPY# 
CMP(I],X 



CPYZ 

CMPZ 

DECZ 

INY 

CMP# 

DEX 

CPY 

CMP 

DEC 

BNE 



CWPZ,X 
DEC Z,X 



:^. 



COLLECT CMP(I),Y 

BACKUP 

COPY 

APPEND 

DSAVE 

DLOAD 

CATALOG 

RENAME OLD 

SCRATCH CMPY 

DIRECTORY 



CMPX 
DECX 

CPXft 
SBC(I),X 



CPXZ 
SBCZ 
INCZ 

INX 

SBC# 

NOP 

CPX 
SBC 
INC 

BEQ 
SBC(!)y 



m 

B 
B 
H 



SBC Z,X 
fNC ZX 

SED 
SBCY 



SBCX 
INCX 



n 



n 



192 

193 

194 

195 

196 

197 

198 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

223 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

254 

255 



Z 

CQ 
U 

H 
U 
CL 

t: 

u 

a 

s 



1 

s 
s 

e 

I 
I 

V 

JS 




U 
UJ 

■ « 

a 



o 

S 

w 



s 

i 

I 

J 

iS 



BASIC 2.0 / BASIC 4.0 Memory Map 

Supplied by Jim BuHerfieJd. Reference to DOS, MLM, 80-Column. or those marked with an ' are for BASIC 4.0 only. 



H» 



Dc( DesinpTion 



OCfOO-OWJ 


0-2 


0003 


3 


0004 


4 


0005 


5 


OOOG 


G 


OOOT 


7 


0008 


S 


0009 


» 


(XHJA 


ro 


OOOS 


11 


OOOC 


1! 


OOOD-OOOF 


13-15 


DOhO 


18 


001 1 -0U!2 


17-18 


0013 -OOIS 


19-Jl 


cioie-ooi£ 


33-30 


OOIF-0022 


3U34 


0023 - 0027 


35-39 


0028 - 0029 


40-41 


002A-002B 


42-43 


002C-002D 


44-45 


002E-002f 


46-47 


0030-0031 


4S-45 


0032-0033 


50-51 


Q03A -0035 


52- S3 


0036 - 0037 


54-55 


0038 - 0039 


56-5: 


003A - 003B 


sa-59 


003C-003D 


80-61 


003E-OO3F 


62-63 


OOJO-OOfll 


fiJ-65 


0042 -0O43 


6«-67 


0044 -OOIS 


6S-fi9 


0046-0047 


?0-Tl 


004B'0(>19 


72-73 


OOAA 


74 


OWB-0050 


:5-so 


0051 - OOl'i 


31-83 


0054 -OOSD 


84-93 


005 E 


94 


O05F-OOG2 


95-98 


OD03 


» 


O06fl 


too 


00«5 


101 


OOfifi-OOfiB 


102-107 


006C 


108 


006D 


IOC 


006E-n06F 


no-ui 


DOro - 00&7 


112-135 


0077-0078 


1 19-120 


ooBfi-ooac 


136-140 


ooan-oosF 


NI-U3 


0090-0091 


M4-M5 


0093-0093 


146-147 


009J-009S 


I4S-I-19 


009fi 


150 


OODC 


220 


OODD 


2H 


nODE 


222 


OODF 


^23 


OOFO-OOFfl 


224-248 


Ol£0-00£l 


224-225 


O0E2 


2K 


D0£{ 


227 


00E4 


22& 


O0E5 


ZZi 


OOtfi 


230 


0OE7 


231 


00E£ 


232 


OOe^-OOEA 


233-234 


OOEB- UUEC 


235-236 


00F5-00FA 


249-250 


OOFH - OOFC 


251-252 


OQFD- UOFE 


233-254 


0100 -OlOA 


256-366 


0100-0131 


256-318 


0100 -OIFF 


256-51 \ 


D20O-O25P 


512-592 


0251 - 02SA 


593-603 


025B- 0264 


ti03-t^l2 


0263 - 026E 


613-622 


026F - 0278 


623-632 


027A- 03^9 


634-825 


033 A- 03F9 


e26-lUl7 


033A 


G28 


0336 


827 


033C 


828 


033D 


839 


033E 


830 


033F - 0340 


S31-83:J 


0341 


833 


0342-0352 


834-850 


0353 -03aO 


85I-B96 


O3EE-03FT 


rooe-iois 


03FA-O3FB 


ID|»-10I9 


03FC 


ro2o 


0400 -7FFr 


IO?4-3^767 


aO0O-83FF 


3276833791 


ft)0O-87FF 


327ft83lfilS 


MOO-AFFF 


3686445055 


BOOO-DFFF 


45D3«57343 


E0OO-E7Fy 


5734459391 


Es]a-Eai3 


5940«5^11 


Ea20-£8?3 


5942*'i942" 


FA40-ES4F 


5945^9471 


ESaO-ESSI 


5952059521 


ftnO-FFFF 


6t44«65535 



LSR tump 
Starch cliai3c[« 
Scan-beiw«n-qLioiK nag 

Lnpxji buffer potnier. ' ci: subscFlpcii 

Deld^jJ[ QEM Ug 

Typt FF«ann5.0C = riumtnc 

Type &OTinwger 00^ loaim? pofnr 

Rag DAT,\ Har: JJST ^uoct: memoiy 

Sutocnpi flag; FNX a^S 

0=INPUT:S40.GET;S93=READ 

ATN sii^/CompanuM^ EvaJu^iOr^ Hag 

Djit5*atus DSSdeicnptof 

Currem J/0 device ft* prompi-siipprtti 

ln[€^r v^al Lie (taF SYS. GOTO fccj 

Poincws lof {fcescnptor stack 

Descriptor stackLfltmp unngA) 

[jUUiy pQirtierarea 

Produce ^rea lor mulnplmiiOh 

Pvinlcn J>4arl of BASJC 

Poinlcr: Slarl ol Vanabl^ 

Pointer: Sc^n uf Arrays 

Pointer: End ol Arra^^ 

Polifterr ScnngSlora^ fmovingdownl 

Pointer^ Ufiltry Sinng 

PolAtCr^ Umil of MeETlpTV 

CiirrefiL BASIC line number 
Previous BASIC Jine number 
pDlBier! BASIC ^(aiemenr tor COVT 
Curreni DATA line number 
Currenl DATA ^dr^^ 
Input ^"ecror 
Current vartable name 
Currenc vanable addre*i 
Variahl^poifiEeriwFOR.'NE^rr 
V-iave op-sa^&- BA^rCpncniersave 
Companson symbol ATCLimulflor 
Mjw work area, pointers, etc 
JurrpV^tc^r Tor !jjrKl»Of1S 
Misc numeric %V[>Fk ar^ 
AtiTuin'l Expwient 
Accuin'l- UantBu 
AcculTi'l *5cgo 

SerpMeviluaCHjn conslant pcrintfr 
Accym*l hL-ar«r1overikwf 
Accum*? Exporrfnl pCc 
Sign eompar'iun. Ace' I vs '2 
Acrum*! lo-onJertrounrfirtfiO 
CauetEe bull ^en^Se^« pointer 
CHRGET ^ubrftjime ?ei BASIC Jibar 
8ASIC poincer iwiihtri iiubrtp]] 
Random rrurrit^er wed. 
Jllrv clock lai n w4 T\i 
Hardw^Fe incfr^^E v^teot 
BRK inttFTupi v^cto*" 
NWhntemjp] ^^^(Wr 
Staiki& worf ST 



0097 
D098 

OOW-OOOA 
009B 

omc 

OMD 

OOSE 

009F 

OOAO 

OOAI 

O0A3-(»A4 

00A5 

00A& 

O0A7 

ODAB 

0OA9 

(KJAA 

OOAB 

OOAC 

DOAI> 

DDAE 

OOAF 



OWI 



00B3 
INB4 
0065 

ooer 

OOBD 

<nBA 

OOBB-OOBC 
OOBD 
(KSE 
OOSF 

ooco-ooci 

00C2 

00C3 

O0C-1-0OC5 

00C6 

U0C7- 

OOC^^ 

OOCB- 

WCD 

OOCE 

OOCF 

OOOO 

OODl 

OOD? 

UUD3 

noDJ 

OODS 
OOM- 



noca 

OOCA 
CWCC 



IJOD& 
C0D9 

OODA- 



MD7 
WDB 



151 
15? 
153-I5J 

1S5 
156 
157 
I5S 
\%d 
IM 
161 

is3-re4 

165 
1G6 
16? 
168 
169 
170 
171 
172 
]73 
174 
175 
176 
177 
170 
173 

in 

1«l 

m 
m 

Ifi7-I8& 
I £9 
190 
191 
(92- IM 

195 
I»&-I97 

199-200 

30 f -202 

20S 
206 
»7 
208 
209 

2ro 

211 

ai2 

213 

lM4-2i5 

216 

217 

2I3-I>iq 



WfiKhhey down.?5^=riok^ 
Shih hey. I il depFei^ed 
CoFTKtion dock 

K^wiccli PIA STOP and RVS n*?^ 

Timmj conMani lor i^>e 

Load^OVfTily^l 

Number DlrhAracicr^ in keybcT buffer 

Screen reverse lag 

lEEEouiput. 2SS^char&ci<r pendmg 

er»d-o[-fine-lor-inpui pointer 

Ctjr»Flo5(nju-. columnj 

IEEE Ogtpu] buffer 

Key Im^e 

0= flash cunor 

CuF^r uming counidown 

Cb^attCf under cursor 

Cursor in blink phase 

EOT received from tape 

Inpui Irom screen/rium keyboard 

XMve 

How many opeo liles 

Input devKze nomiallvO 

Output CMD de^'tce. nofmdJy 3 

Tape cliarader panty 

Byte received llag 

LoftbcaL Addn^ss lemporary save 

Tape buHercbarxtery MLM command 

File name polnieri^MLM f^33 <:ounter 

Serial h]! cDunr 

Cyf If courtier 

Tape writ*j countdown 

Tape buffer pomcec^. '1 and *2 

WnteJeader count- rHdpaisl/2 

Write new byte, read error riag 

Wnte^ianhac reAd bit seg error 

Error log porntfTS pasir2 

=^ Scan/1- 15 ^r.oun[/Hn=L«d^&BO- End 
Wnre>eederlenBtIi. reul checbMrn 
Pointer Lo screech line 

Posinon of cwrsof oa above 11 rte 

Utility panter tape, scroll 

Tape end add rs/ End ofcum;ni pioijram 

Tape ummg constants 

D^dirKl curiior. elseprc^ra/nmed 

Tape read tamer I enabled 

EOT received from lape 

Read characlef error 

'character? in Me name 

Currwi file logical Ucress 

Currenl file secondary Addr; 

Cufteni IjledevKe number 

Rt^t-hand wmdoi* or Ime margin 

pDlnl«rt 5^ar-E ui T^pe BuPer 

Une ¥^bere cur^r i.ve^ 

Lvt Itev/checksum/miic 

Frl^namepo^riEtr 



Number ol ir^SERTs outstanding 

Write smfi word/ffidcb^^^r^enn 

Tape blcKxs rematmn^ luwriEe^r^ad 

Ser k^l word buHer 

(lO-tolumnj^^reen Une wrap table 

{SO-cdumnkTov. bottom o( wmdou 

480-columntLeft vindo"* margin 

tSO-columntLimiti^rktybd bufler 

IflO-^olumn} key repeat 1\^ 

(80-[.tpluEiin)Pq?eal countdown 

(SO-column) Prtw kev nkarher 

(8U-column) Cbim^ w^^ 

(dO-colLtmn1 HOME court 

iSO-LTolumn) Input vector 

[SO-j:olumn) Output ^-eciui 

Cusette^aius.'l and '2 

Tape ^tan add^e^/^^IJh1 Pomier 

MLW/OOS pointer/ mist 

5THS work area/Ml>1 work 

Tape twd error |i^ 

Procea?HiH*itark 

MlM "-^"ork area. Inpui buder 

File Lupcal address table 

File device number EaWe 

Ptlei^econdaA- Addridble 

Keyboard input buffer 

Tape*! irtpuibufler 

Tace*? m&uc buffer 

DOS character p^niet^ 

DOS drive I fla; 

DOS drive 2 fl as 

DOS kn^tb/write naj| 

DOS^vntaxfla?^ 

DOSdakl[J 

DOS command :»inn; count 

DOS file name buffer 

DOS romrnand tinng bulfer 

lBO^olumn)Tab ^q^ labie 

MomtoT estensjon vector 

IEEE ttmeoul deleat- &FF-disabfe 

Av^ilabde RAM mcludinE^expanston 

(JU-coLumnj Video PAH 

(e«-column> Video RAM 

AvaiL^eROM expansion area" 

(ZO-BFFF -A^m) 

BASIC. DOS. M^bineUnjMcintior 

(2-0 BASK. COOO-EtffS-jyi52'B7592( 

Screen. Keyboard. Interrupt prc^ram> 

(Z_0 E0F9-) 

PIA I - Keytpoard I/O 

PlA2-IEE£-<H5l/0 

VIA- I/O artd Timers 

{SlWol u mn) CRT Cohtrrfer 

Pese4. 1/0 handlers. Tape nxjtirt^ 



Fftlf} JLagnraiK 



E812 

ES13 



ES20 
EZ2\ 
E822 
ES33 

ES40 

ES41 

£S43 
ES44 
ES45 
£846 
ES47 
E8^& 
£849 
ES4A 
E84B 
E84C 
E84D 
£84 E 
E84F 



Sens* 



EOJIn 



'2 '\ 



EOlOul 



CA3 



Kevboaid RowSelec 

I 



Access 



PA 



ead Conlrol CAI 



Keyboard Row Input 



Wi 



race 
Flap 



CflswtJe 



^olor Output 



TCmTT 
Access 



Keirace Jniertupt 
ConiToi. C&[ 



IEEE Input 


ATN 1 1 


lEEENDACOuf,^, 


\cces& 


IEEEAr\ In 


IEEE Output 


SRQ 

[nas 


fEEEDAVOulj-^^ 


Access 


IEEE SR<J In 
ConiruJ CBI 



DAV 
In 



NRFD 
In 



"ReiracT 
In 



r 



an 'J. 

VcilDr 



Caaene 

Qmpui 



ATN 
Qui 



uunr 

Out 



\DAC 

In PB 



ParaJlel User Pori (PUP.) I/O wilh Handshake 



Daia Direcrion Register B (lor E&40) 



Daia Direcrion Regiscer A(for ES4F, PUP 



Timer I 



L 
H 



Timer E l^rch 



L 
H 



Timer 2 



L 
H 



Shjfr RegiaJer 



Tl Coniro 
PB7 Qui 

tS2(PLiP 
In/Om 



fol \^1 Cirl~ 
Pin M)ConiTol 



Srdiu!> 
l-nabie 

Clear/Sel 



TT 
INT 



fNT Enab 



"TT 

[NT 

TT 



iNTEnab 



Shilt Register Con Irol 

LA2 {Graph jcs Lo^erCa^^ 

Ih/Olu 



PBJPAUch 
CofilroL 



1>IL -\' 

\ ..twfli 'J 

I- .1 .1 ^^ 

CBI Cai^ 



■2 INT 

"TFT- 

INT Enab 



TH7" 
INT 



INT 



NT Enab iNTtnab 



:a1 iPLTB' 
INT 

TT|— 

INT £iial> 



I'AMn 

INT 



CAJ 
tNTEnab 



Parfllle[U^erPonl/0{PAJ 



FA 



59408 
59409 
59410 
59411 

59424 
59425 
59426 
59437 

59456 
59457 
59458 
59459 
59460 
59461 
59462 
594 63 
59464 
59465 
59466 
59467 
5946S 
59469 
59470 
59-17] 



BASIC 2.0 / BASIC 4.0 ROM Routines 

The BASrC 4.0 40-character and SO-characier machines ate the same except \ot addresses SE0O0-3E7FR This map shows where various routines lie 
The lirst address is noi necessarily the proper enlry point ^or the rotitine, Similarly, many rouHnes require register setup or data preparation before caUing. 



32 



BASIC 2.0 ROW Rotilines 



tDOO 


-OH5 


CCW6 


-C073 


CD74 


-C09I 


0)9? 


-CI 92 


cm 


-C3A9 


C3AA 


-C3d: 


am 


-C3IA 


a]E 


-C??T 


C32G 


-Ctt4 


CJSS 




CiBt 


-fJAA 


rjAB 


-C«l 


C*H2 


-C4SE 


C4W 


-CW 


C4gs 


-C5JE 


C52C 


-CS5A 


asa 




csjr 


'C5Afi 


t^AT 


-C5B4 


C3B^ 


'CS57 


C65a 


-CGFT 


croi) 


-rrjF 


c;ji) 


-C73E 


cnF 


-CTfi* 


CT6Q 


-craj 


cias 


-C78F 


CTM 


-Cf'C 


c:,^D 


-C7D9 


r:r)* 




CTF3 . 


-csnD 


OOF 




Cflll 


-CS2F 


caao 




CMJ . 


-CH5? 


C85 J - Cfl72 


C573 . 


■CB*C 


CSA[ln 


■C9AA 


t'SHB - 


-C9» 


C?9I ■ 


'C5A4 


C9Aj ■ 


CAIB 


CAIC- 


-CA3B 


f A19 . 


CA4E 


CAflF- 


-CA7C 


CAiD- 


C^G 


CA-^;- 


CA.cn 


CACI - 


CAF9 


CAFft. 


csyfe 


CQU7 . 


■CBFB 


CSFC- 


oriF 


CCM - 


CCTS 


cc:y- 


CC3£ 


CCffl^ 





Ad ran adarcMilof prinary k^ywunfc 

Art jon AdtJrtV«* iot ^Jnfl^^rti 

Hwf irchv & aclior m1^ IV OptfUofS 

BASIC mffUScs. rTKKtIv enor m$^ 
SuKh M4Ch FOFl/G(&LB 
Cwn up fpacc If) fTHrmn 

Chnii ji^AiUCH^ rn+niDTy 

S<ft1 csnnri rrnur rn»SiU(f. thm 

Handlf nv w BA5IC Lrt< mpui 

Rebuild Ch4in in; oT BASIC laR^ 

B«fl^t Jirw Irorn ^c> board 

Crunch kn-wcr^ intc BASC lolcpn^ 

Search BA^CJc^ ^vm lirn: numbw 

Prr<orm1%E;ft] jfmJ 

PfffwThlCLJ] 

R«ct FtASlt««tJlKintn(f4rt 

PefformfLESrl 

PtdOTin|FOPl 

B^i^uci^ BASIC ^^[rrnHi: 

Pftiyrm|R£STOfitf 

PFTlo^m^?TOP)or■[E^Df 

pH!Ttarm|COVT| 

Pwf&rn|BUN} 

Pfff&tn [GOSUBl 

Ptf\Qf^^\COT0\ 

PwlDfm IRETLRNI i^n 

F>rlDrrTi IDATA] ikipsfjrtmtnr 
Scii Jnr reit BA^C «4Jcrtirr>] 
ScjTi iDT r#xr BA5tr Imp 
Pff rlurrrt [ [F] andp^rJiapt 
IVtf4rnh(ECH| ^ipline 
Perform |ON I 
Acc^ I^HHl-poirt nui^^t^r 
P*rf(Mni|LET| 
PfTlMiTi |PR[pfT^! 

PprJDrm|PRINT| 

PnnI 5f nnq frc^m fnrn>Dr> 

Pnni im^tformiJ cfiir^ci^ 

h^nJIr DdJ tnputdata 

Ftf^jrni |G£7] 

P«Fwni||NPUT'| 

Pefhrfm|]NPUTf 

^Dinpl and r^^^^ inpuE 

F>ricirm|R£ADl 

C^nnecl 3npo I errtif fnt:^-i4g^ 

Ptr^urm|r^£XTl 

Chrtk r>-wmi?.rTi4(ch 

E^ alu &\e ex preuiQ4^ 



BASIC 4.0 ROM Roiitin« 



Bc^wj 


-BM5 


R^X^ 


-Bfjyi 


B^W 


-HTIB] 


Bjfbj 


-E,^ir 


B^ihD 


-B.^^3 


B-JiJ 


- BJ-iK 


BISiri 


-BJ92 


b:j95 


-BJyP 


BJA(» 


-B-kX 


RSrD 




FiSFT 


-B^tF- 


FsqiF 


-B^BS 


FHI^ 


-B^F] 


B^^J 


-a^FA 


B^F'B 


-e^Ai* 


B^{ 


-HjOI 


KD^ 




&^EC 


-R^JI 


fifiiJ 


- Bt.^f 


Bt^^^ 


-Bsnn 


BST*: 


-B7M4 


R7H^ 


-B:&^1 


R7R7 


- BTCii 


erce 


-H7F-D 


RTue 


-B>tf5: 


It^w 


-fiHI^ 


R^li 


-Bh2P 


B^VN 


-BH'SC 


IW[} 




rL4Xi 


-BHHii 


li^*^l 




Rrtyj 


-fiHH^ 


Bji^^ 




flw^^fi . 


-RKH^ 


Rrii>. 


-BJ^F"i 


6*ii>. 


- KL^F 


R!«ni 


- BAH7 


n.^wi . 


-BAHl] 


B.Vli-: . 


- a\A 1 


BAA_^ 


-FFir 


BBIQ 


-flB:^^ 


RBH^ 


-hhAH 


BBir 


- HHT^i 


rr:^ 


- nHA t 


rbaj . 


-RBBI] 


HHBJ-" 


-RRFI 


Hflf". 


-R(~|i| 


Bc'nj . 


^ »>^H 


flrKT . 


- nni>. 


Bnin 


-aD7i 


flO'.^ - FE[?J7 


Bfrth 




bi:L4 




Bl-F> 




atTH: - 


-BPIiR 


BFH -tim- 


Cui7 - 


-OKI 



Art^un «ddr^^^ hi ^ui^i^r^ 
Hirr^rch^ & lartiun <idftr^ Ic^ri^r^or^ 
TjbleofBA^JCktvtoWi 

Staf ch ^<i^ fur F4JR/G0SUG 
Opti up ifhfcw m n^riHitfy 

Tesf wack2Wjd«[H^ 

t>tnd canned error n)«v%^^ 'hrri 
^^rri Mifcri wjri kf HAiJC c^-'F^ffMnd 
H.LJidfr fie*^ BASIC l-ne inpur 
RHXjhldL-hriPlVP^^Gi BASICIirws 
Ret^vi' Irn^ltum *rh-t»m«1 
Cr^rnrh kt^^tjrd:^ mcu BASIC l4?kvuK 
Sf jrch BA^ICTur qi^erhlireniimb^p 
PtrfurmlNtU'l awJ. 
PtrfHrfmlCLRI 

He^i EMICthH^u Puslan 

Pt-fformlL-Sr| 
P*frtjfm[FTlft| 
hAnule BA^r Mjii^hrric 

Ptritrfm|ST0P|w1KNn| 
FVritrtmirOST] 
PtriLrfmlflUN] 
PtricffmltaTSJJRl 
Pt-rti^fmir/iTO) 
Pprhrf-ni^RITTUR^I iWih 
P^rl(prm|3ATA| ^ti]] ^Jnitt-nwnr 
Vjjshjrpfcrii BASIC ^aH-mrn( 
MjPhhiFPHftii HAS^t Innr 
pHfffurnh 1 1 F] , dibd |iti hA\^ 
pHnNxmJRF.Ml >kiphiH- 

Aiifp lihH^^t^dpM ihirnI** 

Pt^Horm I IXr| 

PeHc^rm I PRI\T'-] 

FVHo'm|am| 

FVrJrj^nilPRlVTl 

PriME sitt\'\q Ih^h rm*frH>n 

Print MikqJr lutiiLH c ti^r^ttr 

Hdiwilf h#li Nki^ai^Mri 

Pprftrfn)<-l--TJ 

PfrhiirillSPLTi 
Pn?rTi|jtiiwl hirn^H^qi^HJi 

rwrjjrniiRi>r>| 

^'jFHIi^ !]1|Ul rPTur n>rv^ntf ^ 

P*TfHjrmfNF:ar| 

Kt rillUlf t'Xpr^MLhlh 

l^tidihilpeptpp' h^hlhin iidf^hih 

C'hin k pH' i^nOn-^^ np-nnin 
-Sunjnt-riffXH 
^ri^^dbV rvi nbr ^f1■P|? 
^'Mi u[i fihi k tichi rrlftfiit^ 



CDEC 




Eva]uAt« «J:pr withinO 


OSC* - 0815 CoFiHjnis 


EilC 


-E3BA 


S?1 ^<nv1 ErmI pir^mn^Tb 


F66f 


cdf: 


-CECC 


Chec k ^Brenthcsrs f^rrnnj 


DftF6 Pertorm |LOC| 


E3fifi 


-FJM 


Pw-v^ni ftj-chaf l.r* celimi? lunnt-r 


FbS4 


CE03 


-CEWj 


Synti*: tfror exit 


D337 -D997 Perform molCiplif*tPLin 


E3% 


-E.SB:; 


~ ^ ^ 
Tuin IC^cllrfLln^l^Cc^W^lchdJ■J:nl? 


Pfi80 


CEM 


-CESS 


Vin^k nafito se^up 


0998 - 09C^ Unpack T-winojv a ir-jjcnim'l^ 


E3&i 


-EJD7 


Rack <rtH? prpvj*w% jin? 


FESE 


CtSXA 


-CEC7 


5ef Up liinciton irftwire^ 


U9r^-E^DF T^lA^d|Us4Acvumul^tH^^ 


E3DA 


-E5ie 


Hjmll^ A^OI [ hiP Icrf siretri uutput 
Gu tu n^J44 ^reen Jpne 


F7^ 


CEC8 


-CEF7 


Pfr«crm|OR| [AND] 


r@E0-[>9ED Hdi^k overflow iknd und^k^ 


ES19 


'ES3E 


■ ■ ^ V 

F7&D 


CEFH 


-CF5F 


P*rtef m ^mpMiionii 


EBEE-OACH Hulnp(>bj 10 


ESiF 


-ESBfl 


Sc^N vreen 


F770 


CFfiy 


-CP6C 


P«k]rm|DIU| 


DAOS- [>A09 1f?in Fkmli^binarv 


F.-^llA 


-E61A 


Opra ri -1 nc ijq screen 


FTBC 


CFCD 


-CFF6 


Snrch 1ar vin^bl? 


DAflA Divide ttviy 


E61B 


-tE:J> 


M^r> Inn^rutri rnlrv 


FBIW 


CFFT 


-do:: 


CrEBlff new vanabb 


OA I i P^rhjrm div^]t> In 


EGIE 


-EfiES 


r 

jj^terTup tluik rvrsof, ki^lxMrd 


F?I2 


DO 18 


-D08S 


Setup ^rrav' pa ntfr 


OAlE-nAAO Pertormdr^'rdt-d'^icj 


E6FJX 


-E6r 


OitpuJ chjrxier 


FSaS 


MM 


-DOSC 


327Uin[iuim4binitfy 


DAaE- DAO^ (J nj>ack niemfK\' mil] m lu rn ' 1 


E6Ffl 


-F-T69 


T^tA^ hFvboard n~hJirh:i deco<W 


PUT 


DGSD 


-DQAB 


Ei^Wt pH^WrY txprrfwon 


E3AD3-DB07 P;jrtijfcum'] irto mpjiMrv 


t76A 


- E75G 


ULM hib uu[pu4 hex dtipth 


FSSS 


DOAt 


-D^^6 


FiihJcK ffu^lc^PT^ 


Dai:W4-OQ17 Hu-^fri>:tum'J[<h*Z 


E79: 


-ETAfi 


MLft4hj|i *wipTHPtfdndTTrfPJ 


F3J^ 


D*59 




P«torm|FR£].iM 


EffiaR-nO^t HtiVtJcajrn'l ta *2 


E7A7 


-&;fc 


WLAf iijb -r^pjr hex di^ri^^ 
Ml-Nf^b pfinl-*' 


FBEb 


nMD 


-D279 


Canvefl Fixed-tCk'IbuiirL^ 


D627 - 003& Rc«nd sJtCum' 1 


F7n 


-f:ff 


FAFO 


d?:a 


-DJ7F 


PeriD-mlPOBf 


IK3'-OB44 Gel^cuin'^li^^n 


n)llCi 


-F0&5 


r 


F^Kl 


0:^80 ■ 


-[)2ac 


Ch«fc nut Dirert 


0B45-Da&:j Perltjrin(SGNf' 


FUB& 


^F]2? 


SffidTalk. Lirfer.lEfj;aimmdrwJ 


fD31 


D?HD 


-D2BA 


PrriuriYi |DEF| 


DBE4-[?B6& Pef irc in [ARS) 


F1?K 


-FI35 


Srnd cfwr "u IEEE 


FA57 


D?BB 


-D2CD 


CJwkFN^svnUi 


DB67 - OBAti C<]inpdjF4> fKTuir ' 1 tfhrwrrti^fv 


F]i6 


-FISS 


Wf Up TirrwixjC- Dpvjce Nui Prtfeni 


FB76 


DICE 


-m3E 


Evaluate FNx 


DBAT-DBOj PlD4l'ri3-lu-IPiiei: 


FISfi 


-FiKi 


Ji-nfl ^<hnib«j L/U mev-wi^ 


FB7r 


DJiF" 


-D^AF. 


TWfprml^THV) 


DBOS-DBFE Pefkjrm|INT| 


FIfiJ 


-Fl6f 


Jitnd"l-tJcn !4*flirdaFy ifcddHHu 


F^4 


D3^F 


-D3&0 


00^(in^vH!fl(fcr 


DBFP- DCBE* Cynven^^rinpiuUiwtiTWMwini 


FIEF 


-Fr7E 


Spud iHjrmJ [<JtlcrmJj IEEE char 


FByi 


DJfil 


-DKD 


Scan, set upurhrij 


DCaA'DCBE Getncw ASCII d^fii 


F17F 


'F|«| 


Druu IEEE i^K^ 


FBAF 


D3CF- 


■D3FF 


A^kxiatF Bp^c? lor ^niKT 


DTBF-DCCD CurWiiits 


FIBC 


-FlfflJ 


Jj^pui bvH^lrumlEEE 


FC^l 


[HDQ-IIti^fi 


CKirtwt^ tjjl ln.[Mjn 


DCCE PnnlN ihrn: 


FIDI 


-flElJ 


GLTdlHit 


FC7B 


DSI? 


-[>5j3 


Cpnc*rfliHe 


DCm-fXTJi Prini BASIC lint' 


FlEl ■ 


-F^^l 


INPl-T d Irttf 


fi::m 


D554 - 


-[B7C 


Scctfe ^nnq 


DCES-DEIC CHjfii^rlfk>j[|n^ptHnlNjA5CH 


F?33 ■ 


-rjor> 


f>iitptil J hvtt 


FCAS 


[>57D- 


-DSB-1 


DtiC4>rd unwdTitHi ^'fci; 


DElO-DESD Corkg^nK 


F16E 




Abun filt^ 


FCB^ 


DiOi- 


KC; 


CEvJn dPcnptDf stack 


DE5F- Pcdixm|5gR| 


F^M . 


-Fi8C 


RfSured^ault I.^f3 4h-vtf^ 


FCC6 


ffiCfc' 


nsTO 


Pt^mjCHRll 


DFrfiS Pcrk»rm pjhvtr ^u n rtfctiff 


F?flD 


-FJAG 


FirHJ/ittup hlF djl^ 


fCDl 


JHDA. 


■D605 


P^ltirm|LEFT5| 


DEAI-DCAP Ptr^Orrr, nc^atiun 


^^A^- 


-F^^^hl 


Ptfur^lCLOSE) 


FCfE 


D«06- 


-llftIO 


PtriomfRICKTl] 


DfAC-DEDfl Cf^^«J^r^ 


Pt4H . 


'f^iE 


T*^^ ^TOP ll*> 


FT^I ■ 


Dtn ^ 


■M3A 


PerlDm[^IDlf 


TCDA-DF2t PerlL.rm|E](P] 


F^IOF . 


-Fittfl 


Art ion STOP ktv 


FFR- 


D6JB- 


-D6SS 


F\iia srr:ru| dafa 


DF2D-DFT6 Scnc^ e% jiuatHin 


FJL^ - 


-FTiLC 


^nd mr^i&aEfE' il Dimi rr^dt 


Juap 


D656 ' 


■D*5e 


Prrffinft [LEN] 


DFjj-FJFIFr RNLl constancy 


F31D- 


F32T 


Teu il OiF*rt mude 


FFC^P 


Dt^, 


□ec4 


Swit^tl ^tnng lu rt jn>ef ir 


DFTF-DFn? Pi^rtirm |fi-NO| 


F^J - 


-f3Cl 


PRjflJdrti li>^ ^jtwLilHtne 


FFCi 


D665 ^ 


Dfi7-t 


PtrrrormlASCJ 


DFDH Pfffotm|COSf 


F3r? - 


■ M(py 


P^*fftirm|LOAn] 


FFTft 


[>67S - 


as&^ 


Ge^ bv1# par^jn^^r 


rjFDF-E0?7 PerfcrfmJSIN) 


noA - 


-Fi-^r^ 


Prrm Search pni^ L^^cn^ Vt^itv^nq 


FFPf 


DfJST - 


D6CS 


?«J£wm1VAL) 


EtJ^al -EDia PeFffif n JTAV] 


F13E - 


-F-t^F 


Cptr L^Md-" Sdv ^ p^r^mei^r^ 


FFCC 


06C6- 


:*Di 


Fdram^t^^ lor POKFyWAIT 


EU54 -Ef>BB Cc^nHldHi:. 


r^fi^t - 


-F-lfi?i 


Ofl d tiyl t pur^fn^t^' 


FFLF 


DfiD?' 


nSE- 


Cd^vctI rkiaJ in[(-lo-CpK«J 


EDSr-FJ]BR P^i*]fm[ATN] 


F^hln - 


-F49:3 


Smd FiknjfrttiulEEE 


F7IJ2 


DfiE£- 


D706 


Pfrior-mlPEEKl 


f^eC - E43FH CL^ni^nl-. 


F*i3l - 


-F^Bb 


Find speci^K" :*pt header 


irn'i 


D7o: - 


□roF 


PertoTJn fPOK£| 


EJ1F& - El 1 D CHRGETiutP lur zctu pjcie 


F4B7 - 


■ F-1C[J 


PerlLirin|VF-RIFYJ 


FFEW 


D7l[! - 


Dj2H 


F*frtcirjn|WArrf 


Ellt -EII^ InirLdriA^^Os^ced 


F^E - 


-h^lO 


£ifl< Opt-ii-'Ckftrpurjinrtflr*. 


FFDB 


Ff72C- 


0-3? 


AddU^ 


ErE« -ELB& BA^fCi^M^rr 


FJMJE ' 


■FilS 


Abort 1^ t^^tf^lir^c 


FFDE 


D733 - 


D'44 


PrrFortn ^ibCFiJitiChn 


EIB7-EIDD Pu^^upriiku-. trv:c^rtH^- 


FSie - 


n2<] 


Civtck comFTid. php _Synl j^ KmN 


FTEl 


0745 - 


r>7fiti 


MhffOwOlokcrWA IT 65^32^ 


Eir>F ImiE/OrapJTHJ " 


v^^ - 


FSAS 


Pef|*rfmU>PF-Nl 


FFFr^ 


DJ6E- 


D8SJ 


Pff fOfm MldjClUFl 


Er?5 CIcjT V r^-n jnd 


r^A6 - 


F5D? 


1 1 
Find ^n^ iflf w tiMder 


F7f-7 


Otei- 


DfiSS 


Ccimplefnent jouFii'l 


E^ST -EJJH Htjmt-ifcifMJT 


F^nA . 


F^3H 




FFF^ 


De&i^- 


rwiE 


C_^Frf kM* tx(t 


£28^ - E31l^ 3npu< fujn: «:rt^ iir kev'bojrd 


FfhIC - 


FG^5 


f F*^t \j^t/tnd j<ldri Irum t.n^i^ 


FFEn 


DflSF- 


dht: 


Mulliptv-fi-tsyfr 


PJ3F - E1*R Ti^C ^jr q^Mt ttsJ qmjl*- P^^ 


F6:^(i - 


FEflB 


Vf hlllftr4Kh1^^^^ 


FFFA 



-F6fi3 Stf l>J^^*TstaT1*<ffndJdri^^ 

-F&fiC PFrJt>fm|SV5) 

~ F^D Ixt ijpF wrrie ^^ 4< rnd 

-FT2B PprtormlSAVE] 

-FT6C UpdaEtckjck 

- FTftF Tl con^anl niDdut^:^ ^-4 hr% 

- FjBB Cijftfitrt inptild*irtce 

- FBfl?i Cnnnf^ wcpul device^ 

- F8l] Bijjnp c*pe bultr pwFclef 

- FB34 W^il duf PLAY 

- f 646 Tt^ casN^cfl \w\m hk^ 

- FJIM Wi^i luff Plj^V AMI RKCtlRD 
JOiliHt: l^pe read 

- FJIF^^ Srpiualc l^pe vnFiCt 
-FflEF T(nJ l/CJH.(»mWrte 
-FfiFF Test STOP kffv 

- F9Jl^ Ta|ie bit ttmintj ddfUM 
Redd l4i|]f hifi 

- FB7Ii SloT* tttfc rhdrartf r\ 
-FB7E Rf:* Eip*.- rP4*J iKWrewi 

- FBr:* F1 jh emjt liHj M 

- FSy^ Pfsh cwrnf r?: k»f rwrw tivr* 

- FfiAE Wnti? a tut U^ lijx- 
-FCJO Tapewrrte 
-Fr7A ^iikljjp^ leader 

- FC9S Teriiin*ti^1jpe mirpfe- pnaefi upn' 
*FCAS Set jnterpijpf vt^Nir 

- FCB:^ Turn \df \i^ nuHcPf 
-FCC^ CheckMam talLuldHtH^ 
-FCru] Ad^ inte kuKl/^^i^'e p^PiHl^r 
-FCFn Pnitatr-unRtwr 

- FD3C] T^bli^ nl mitfFup vt^rtor-s 
' FFB^i ^fachl nt LdniiLi^4? ^4j[i irijr 

- FFRF CBM tJjpvncflit ^atefFfiiil 
T4bh: 

OPEN 

cmsE 

Set 4rtpul drvhze 
S<1 output devHe 
Be^iL^fedefaull l/^JdFVKi^ 
r^PUT d byle 

LOAI> 

SAVE 

VERlfV 

SV5 

TMrttnflhilH^ 

un-hyii^ 

AfcHPrt all Tilt^ 
Updifictkptk 

- FFFD Unuii^ 
'F?^ Hardveci£>f^ SUI Rw^r |R(J 



Oirt. 


-Lfl65 


Perform |Ofl^.|A^D] 


CCDW 


-CtFC 


UiLpack ntpin i=airhHjc^unh^t 


nR^jj-: 


-r]Rr>t 


1 r^urrvARI YOUSUHV* 


CCJQft 


-CUD 


Prrtor^ cumpiif L^jnt 


CCFT> 


-cnti 


PdtkdLtuin'l 1 rn^? n^rmctrt 


nHn7 


-nRHi 


PfitiaRAOEH.SK 


CUE 


-CL^TA 


PiffMiTiiniM] 


cm^ 


-crMi 


Mijii^ jttum'J Hj *I 


DBCl 


-rjRnj 


CW^t nM jirid liT 


Clu^B 


-CIBF 


^^'arch Fc^r v^ri^hlv 


C.OAJ 


-C05IJ 


M*jVf4Cnifli'3m"L' 


OBFA 


-r>rE^7 


Asit-mblf ftiilitLrftinund ^rnnti 


CIC(^ 


-at: 


Criedit n^n' VdridbrV 


crci 


-COeri 


Riju Jid d^'pj m' _ 


DC^ 


-nti^y 


Pjr^j BASIC nOSiirfTLrtijiLd 


C2C*i 


-CJDH 


tKlup^rrav pdinlkT 


CDfil 


-CME 


titt dLCLm'1 hi£;n 


\yyji 


- r>F-^h 


i'x'] [Vvitr FPUPnb*r 


009 


-r?nc 


UTMinrioir^ndbinan 


CDtF 


-ctwo 


PeiHrjfm|S(iN| 


D£lEh 


-I>E?<f> 


C^ f(^e imntr 


caoo 


-C^FB 


Ev^kij^r anr*fler t^pre^ion 


CDflF 


-rn9it 


PeHirfni|ASi| 


0017 


-DEtK. 


tfcH SFTialJ VitLifpJi^ pjrijtwler 


OFT 


-nA7 


Find tjr m^kn^ jrrj^ 


royi 


- cniJiJ 


C^^mp^rc 4Lcurn ' 1 tu nb^nhm 








C-lAJi 




PerrHjFjn [FHE|, jnd- 


cnDi 


*CE^5^ 


Fkpatini^ti^fiJi^ 


"Ert 


rvpiJinE- 


^ijrtlvlrjr E(KX)-E7FF*- 


CqBT 


-C*(.hl 


tcnvprt II ted-tti-lltattn^ 


C03,r 


*CE^ 


P^rf1J^n^fi^Tl 


E^v)^l 




Re^M?T^ ^^leetL injIiali^iEPH 


cflcy 


-C*CE 


PerlurmlPtHi 


CE^y 


- CEB^i 


Convert sinriiq ei y \\\hAu\.^\]\ 


bja: 




InpjElhjtFl keyboaTd 


CICF 


-c^rjB 


ClatckaiLiJ J>rfcl 


CEB^ 


-CEEW 


(iri nfw A.SC[t dijiiE 


EIE& 




Input Ifum^reer 


C<DC 


-Ct(W 


Ptrfcrpn|[3EF[ 


CtE^ 


-CEFB 


CfjptKionh 


E2ID 




Output t^jr^tlf r 


CSUA 


-C51C 


ClKf k FNx ^h niHX 


rF7H 




Ptini IN ihtfr) 


Kf42 




Udhth Edhternppc ttni>' 


CjID 


-can 


E^Jujrr FNx 


tF7F 


- rp^j 


PnniPiAStt hnt- ' 


t:fl-=i:p 




l-ktifmip: I'kiCk. tuf^ff kt^tjoarri 


CSSE 


-cs^rt 


IVicrfmlSTRj] 


tF93 


-rNirr^ 


Curivtri |trminq-p4 Ie?AM'II 


F>]<p<] 




Exit 1r4jm InierFupr 


C5&E 


^C^F 


Dij vnnii ^^<iiar 


Of JOT 


-nirhT 


OJ^^4EJrh:^ 








C^Bf^ 


-Cfi]C 


t:caii. ^ Lip'Jnrui 


ni[t»i 




Per1ufm|ScJR| 


F^lfx^ 


-pjni 


Fiitr IFrvidQ^ 


CeiD 


-C6M 


Alti»^riii^ ^[>*tr li_w ^in]p[i 


Di:'2 




FVrH< rf m ix^ivt^ 1 1 pnrtJi Hh 


F^JD-^ 




-SL-nd Talk 


C6fiA 


-CjIE 


G^rthAh^ t'H II ircEHjn 


nNH 


-DI^T 


Pt^rfnniKiiin^ji 


njD,"^ 




Send Ijwei' 


071F 


-ChRB 


CiniXjumdit 


HEaei 


-ntfl3 


fcpnMdUr^ 


F^trti 




Sf nd IEEF. Lijniindiid f h.tr ^ler 


crec 


-(7B4 


^tift^nihq 


niM 


-D\D\\ 


P^j'rrcltSPI 


l"l(W 


-Fi-i:^ 


Stndt>iEeir>IEEE 


CTB^ 


-OUl 


Oivard uikwanlHJ ^Trtnq 


DI07 


-m'lw 


Serhtvn^Lifit^a'i 


FH-J 


-n^? 


Se'HilwEe jnflt V4i ATN 


ntii 


-CK^I 


Ot^n deMFiptur ^ach 


[>2JI 


-D22^ 


PnDc4Pn4anI> 


FI51 


-FIfiB 


fJ^Hjn tjfTlhJuE 4^ WiHl 


n:2 


- TMi 


Perform |CHR5| 


[>22y ■ 


-02WI 


Perftirpn|J?KD| 


F]h( 


-FibF 


rtF-VK>:t^TPRf-iK^T 


L"H3t 


-L^fif>l 


Pt-rftrfm|EJ-jn| 


ry^L^ 




P^rrcpriN IClJSf 


Fl7ri 


-FIM 


TbPTieiJMl Hill r^id c-lt'jjr^r.ihrrE^I hue*! 


CAfiJ 


-ti^rt 


PeTftwm|RI(]HTS| 


[>2W^ 


-mm 


Prf1cprn|StV| 


FIH.1 


-FH:i 


^fi^ canned lilt m^iu^ii^ 


OtfO 


-C»tt^ 


JVturmlhLirtl] 


OJOJ 


-t}'2FD 


Pe^jr^rm|TA^| 


Fiy:i 


-Fiyn 


Srn^J tjVie. cIm' t^jnlruE hnt^ 


Ch^T 


-C«3 


Pirill 4nii[i ddJd 


D^FE 


- Eli LIS 


("<jn.-^ia-lK 


Flyh 


-f lAO 


StEid ncrfrn*HdelerTetfHtJ"JLLh<ir 


CHBJ ■ 


-0«: 


Pef^l^^m1lJ:^) 


D12C. 


^m^B 


Per^r±irnlAT^| 


FIAK 


-FifiK 


nn^ltJlKLii'^Ke 


CBBA 


-CXIl 


Swiict) ^inrit4irij iiunit^k 


D3SC - r'i^ 


|47nsi.iii]s 


FtOJ 


-f:24]4 


IpiUUI bvlt Fr|^7T IEFF 


CHCI 


-C4m 


PeriuFnh lASCJ 


rjjyy - 


- EilB=^ 


CHHCjET :.^J) fnir HtlTU Pdt^ 


FJ^^ 


-F7N 


f JTT .1 t^l^ 


CRfJL 


-Chh:^ 


Ol b^ tt pi^r jnitlrT 


n:EB«. 


-0471 


BASIC L<^lf[^t^n 


F:frp 


-F:^-p 


INPlJT^fiyie 


cjtti 


- C^Jri 


Pf Etjrm IVAI.I 


047^ 


-n7in 


Mdftiinc l^iri[{ud^ Urhnpl'jr 


F-fl* 


-F2AI 


1">UI|1|JE J l3Vle 


C92I 


-t^2L 


Prtramelep-hPr Pf>KI-/'^An" 


D7I7 - 


■ ri7Ae 


Ml J^ %uhffiUlhFK^ 


riA2 




AExjM f ile> 


c^-^n . 


-c^,? 


Ccpi^^tn lliMCtriit-^ri-lmw^ 


n7Ar-n*:]i 


f^rhirifi|PhLf>POf 


F?Afh 


-r,>rii 


ArVr^rleiduN I^Oh^kit^ 


ors 


-<1J^'J 


PrfNirJt. |PEEK| 


DM III ^ 


rDK:i7 


IJisJt t»*NJne(J?r H fierkh 


F^n 


-PJOt 


Find^viLip1ile(tjird 


tWA 


-C%,t 


P^-fm|Pf]KK[ 


CWM ™ nS72 


Dym mh' A-<k 1 1 n H rtil muts 


F-^nn . 


-P-JH 


Pcpirffm|rJ/>iF:| 


^X^l 


-C97L 


Per^?rm|W-Mr| 


0A7t - 


-tSll^l 


H"ATAI-fJCj|i>f |r>]RH1fJfe^j 


r^x-i 


-r3-t^ 


T4-ir-STrJF=ke% 


C^7F- 


■CT*Kl 


.\dd ri ^ 


r>tiA - 


■ ixkjh: 


rUiEiml 


y M 


' f H!l 


ALiHrih STOP K^ 


I'^ffM'h 




Perfrjf ni siphtrr^liijji 


FBiF - 


-r>Hi 


Fmd hpJ^ ?«nhrKtdF^~ lrik!T4-^^ 


Fliy . 


-niifi 


_Srnd nit-w^e \f Uittrt mrKk- 


rww . 


■ CA7r 


PeHijf m iid^E^i loi 1 


ow:^ - 


royjb 


Peril irni|[yjptN| 


H'^l 


- ny^ 


1 t"4t d DireiT miidp 


CA7r3-rARS 


C'iifritiiei3H"iii *_npEEi'| 


0977 - 


-r»w^ 


PfFli»*nN |APPKf^r>| 


f:rg - 


-F4iXJ 


PruV^n^ load ^ubrwtine 


LAft^- 


-CABK 


Ov^rfkt^ ^Hit 


iwy] - 


nsoi 


CX dk^k sIjIus 


F4<JL - 


-F44^ 


Perfumi'UJAO) 


CAB4. 


r CAF^ 


Ml iEiipt^--^*biie 


mm^ 


rHACh 


rVrli.rni'HFAEJKRI 


F^4!P . 


■FJflC 


Prpnl SF^flCHINC 


CAFJ - 


■Cfll" 


rHjns^anh 


CAOT ^ 


. DAT^I 


fVrfiirjUlOCl.ni^Ei 


F46n-F^7C 


P'lnlLOADIN^^.jrVERrFVlr^tj 


CR_^t 




Pt-HiJriik||>Kj| 


RAll - 


HAW 


^\ Lipdi^k rHuijiil 


F-JifJ- 


■FIA^ 




tB,"sh-t.Hr 


I^FkjFiih mihlEi^jEk'iJhjr 


DAftn- 


n^Tn Pt-rh^miTOI-LHTI 


FjA'i -F-art? 


Srtid nane k^ IEKJ-I 


<T»Ci- 


■CPf:i 


Ljipark rtifrfTt intUd^tun'J 


[1a:e- 


■DAAI^ 


P?rf-jrni!PACKi:P| 


p^rn - 


-FIF^ 


Find :4fPi^ilii r-vf header 


CRtn- 


-tr:J!^ 


1t^ ft Etrlh^pvt eH i Nhmiiliti^^r^ 


rjr\A7- 


■ r>\cft 


Pi.-r|-irri||fVjpY| 


FJFfi ^ F^tw 


PprlcirmlVFRIFYl 


Cl^'A- 


-ct^r 


■ijPKllr 1 p^ Pf1t<^^ Jl Hi^hrfkh^ 


[iAC7^ 


. n.\n i 


PtTluTrN|CfJV"AT| 


Fnrt:> - 


■FS^F 




C{ trt - 


- tC^E 


Miilih|]k Ia- III 


rtADi^ 


rm»r 


Iri^l'fl ^Lhtlbfii^iid ^nriu ^iftJiir^ 


F"nrpft . 


rF^jKi 


P^rttJFrT^|OPE^t 


CCJF ■ 


■ trit 


l^linlkpatiii[;lHnitf\ 


Oflf'O- 


Ofii^ 


P^«m|nSAVF-| 


FSKo -F"fi]H 


FiekJ ^\ i-itte tberfef 


t1-W 




IS^hVIh III 


rJ^v^A - 


i»ki 


PtpJuffm|Dia\E)] 


Ffiiri - 


FFi7A 


r ^ 


rctD 




Prrt^prm di"dfr-fn 


OBf^fh- 


nfl4H 


Peril inn l-St^RATTHl 


FG7R - 


■ Ffil^l 


'jeE ^aFl^cnd 4[IdF%lNinh t^^di^ 


r:" jfh r 


cx^d: 


Pi^rlEhrri 1 fill i\.^'-\ 1 iri h 


IJ'^U'^- 


DHEin 


{'hrtk HirtTl i-ihAirtund 


FOVS ^ 


. Fl^AA 


S*^r fjulfLV kj(klre*in 



FfiAB- 
FhCi - 
FfiCC - 

F7rp« - 

HAF- 
f7FE - 
PR^B - 

FS"^: - 

FK7A - 
KSKT - 
FSUA 
FKCB 
FAEIl - 
FB2B - 
F9i^ - 

F^^i - 
Fy7fi - 

fASC - 
FSHB- 

FBC4 - 
FBCQ - 
FBD«- 

F^lF^ - 

FCi*6 - 

Fr[>B- 

FCFJ- 

FCFH - 
FI>tB- 

FEie - 

FU4C- 



FfiCB 

Ffir>c 

FTfi7 
FjAIi 
F7Fn 
F^A 

FH'^fi 
FSTjt 
FARE 
FKW 



FV2A 
nrw 

FH4^ 

FTJ7S 

FA^B 

FEBA 

FRC1 

PRCN 

FBn7 

FBF3 

FCA^ 

FCBF 

FTDA 

FCEA 

Fcra 

FOftA 
Ff]|^ 
FT>IB 
FTJr>C 



SfE IxJlb-rMdrr AefKl4HUr'^ 
PerTrjrmlBVSI 
^t Cap« wrhttsldn & i^ 
Ptrliirm|SAVt:| 
Opddle ckH-k 
Ct^nner I inpuE dvvKt 
Conned uuljjul d^KV 
Bu mp 1ap4r t^uf rfp piiinEer 
Wan tor PLAY 
T^SJ Ci^^i^n^ ^wa^ 
W-jil kpr RF^T^Hn 
TrihtiAtt Edp^ rtiid 
I riLl idtt tdp^ ^¥ft1^ 
Common l^ipe l/f> 
TH^Ml/lUijrnp*rte 
Ti^si STYIP k^ 
T4jp(-T»i nniiritwliu^ 
Read Idpt Tuth 
fir#d C4pv c hdractcT^ 
Rn^ la|x^ readaddresh 
FJ4( rrr<^r I nt^i &T 

R^-bec fr»utiirr7. Wtr EFt^rf^N^ 

^rtlf II hd thj Edpfr 

Td|w wTiie 

■^riir idpe leader 

T^ftiiEkdii^ lap**, rrtow rnlerrupl 

M mie^up^ ^^Eijt 

Turn 4jn lapt" iiH^or 

Cli n kMim f ri If u Idtitm 

Advunct kiad/i^ve piHnlef 

PijwiT-i^n Reset 

T^il^ fjl ini^rrMfri ^Wrf^ 



PPy-l -FFTJE COMIATOOPEN.DCLf^itRECOftO 

FF9F -FFAA HF^AOI-:* COLliXT BACKL P.rOPV 

fWB-FFBfi APPENOfftAVEDLOAOCATALOC 

FFB7-FfBC REHAHESCR-^TCH 

FFBD (jfl drtk ^^4£u> 

FFCfi OPtv 

FFO CUteE 

fFCt Sti tnpui HJwite 

FPtTt Sri uyi puiHJr-^ce 

^TCC ResTore dtJauH t/n d^vict^ 

FFCf INPUT ii&vtt 

f FD2 Oui|Hit d hyiH^ 

FPUS lOAD 

FFTih SAVE 

FTTJB VERFY 

FFCE WS 

FfEl Teri-jE^hfv 

FFEl GCT b\it 

FFET Abn 4tll lilen 

FTEA Lpd*iet*«k 

FFtr>-F>f^J unuitd 

^FfA -F>FF Hafd^mor^ NMf Re^E.ERU 



I 

J 



r 

U 

H 



33 



BASIC 2.0 / BASIC 4.0 Memory Map 

With Zero Page Contents at Power-Up 

ReferenceloDOS,MLM,80-CoIuniJi, or those marked with an ' are for BASIC 4.0 only. 
There are some differences between the 40 and 80-column machines. BAS[C 2.0 Zero Page comenis are mostly identical except for vectors. 



u 

U 

a. 

a 

8 

E 

Z 



I 

g 

J 

I 



j Loc^ibn 


Contents 


Descnption 


Location 


Contents 


Description 


Hex 


D^ 


4000 
Hex Dec 


eooo 

Hex Dec 




Hex 


Dec 


4O00 8000 
Hex Dec Hex Dec 




00-02 00 


0-2 





4C 


76 


4C 


76 


U5R :urnp Lnslmction 


4C 


' 


76 


FF 


255 


FF 


255 




01 




1 


73 


115 


73 


115 


JMP5C373 


40 




*1 F* 


16 


22 


00 







02 




2 


a 


195 


C3 


195 




4E 




78 


00 





FF 


255 




03 03 


3 


3 


22 


34 


22 


34 


Search character 


4F 




79 


00 





00 







04 04 


4 


4 


00 





00 





Scan-beTween-quoies Rag 


50 




80 


03 


3 


03 


3 




OS 05 




5 


5B 


91 


5B 


91 


Input buffer pointer 


51 -53 51 


81 


-S3 SI 


4C 


76 


4C 


76 


Jump veaor for funaions 


06 06 


6 


6 


00 





FF 


255 


Delauii DIM (lag 


52 




32 


43 


57 


FF 


255 




07 07 


7 


7 


00 





00 





Type: $FF= string, S00= numeric 


53 




33 


00 





00 







OB 08 


8 


8 


00 





00 





Type: SS0 = integer. 00 = floating pt 


54 -50 54 


84-93 34 


FF 


255 


FF 


255 


Miscellaneous numeric work area 


09 09 


9 


9 


04 


4 


04 


4 


Rflg: DATA scan, UST quote: memory 


5S 




85 


87 


135 


00 







OA OA 


10 


10 


00 





00 





Subscript fla^; F\jt flag 


S6 




86 


04 


4 


FF 


255 




OB OB 


11 


11 


00 





OO 





= INPUT; S40 = GET: 198 = READ 


57 




87 


80 


128 


OO 







OC OC 


12 


12 


OO 





FF 


255 


ATP*i sign /comparison evaluation Rag 


58 




88 


03 


3 


FF 


255 




OD-OF OD 


13-15 


13 


OO 





00 





Disk status DSS descriptor 


59 




89 


00 





00 







OF 




14 


FF 


255 


FF 


255 




5A 




90 


00 





00 







OF 




15 


00 





00 





J 


SB 




91 


00 





00 







10 10 


16 


16 


00 





OO 





Current I/O prompt flag 


5C 




92 


00 





00 







n -12 n 


17-18 


17 


72 


114 


72 


114 


Integer value (for SYS. GOTO eic.) 


5D 




93 


00 





00 







12 




18 


D4 


212 


D4 


212 




5E 5E 


94 


94 


90 


144 


94 


144 


Accum'l Exponent 


13-15 13 


19-21 


19 


16 


22 


16 


22 


Pointers for descnpior stack 


5F-62 5F 


95-98 95 


00 





00 





Accum'l. Mantissa 


14 




20 


13 


19 


13 


19 




60 




96 


00 





00 







!S 




21 


00 





00 







61 




97 


D4 


212 


D4 


212 




16-lE 16 


22-30 


22 


OS 


8 


08 


8 


Descriptor slack (temporary' strings) 


62 




98 


72 


114 


72 


114 




17 




23 


12 


18 


12 


13 




63 63 


99 


99 


00 





00 





Accum'l. Sicn 


IS 




24 


B3 


179 


B3 


179 




64 64 


100 


100 


00 





00 





Series evaluatkin constant pointer 


19 




25 


00 





00 







65 65 


101 


101 


00 





00 





Accum'l hi-order (overflow) 


lA 




26 


FF 


255 


FF 


253 




66-6B 66 


102- 


-107 102 


90 


144 


90 


144 


Accum'2: Exponent 


IB 




27 


00 





00 







67 




103 


D4 


212 


D4 


212 


Accum'2: Mamissa 


TC 




28 


FF 


255 


FF 


255 




68 




104 


6C 


lOS 


6C 


108 




ID' 




29 


00 





00 







69 




105 


00 





00 







IE 




30 


FF 


255 


FF 


255 




6A 




106 


00 





00 







IF -22 IF 


31-34 


31 


40 


64 


40 


64 


Utility pointer area 


6B 




107 


00 





00 





Accum'2 Sifln 


20 




32. 


B2. 


178 


B2 


178 




6C 6C 


108 


108 


00 





00 , 





Sign comparison. Ace*! vs *2 


21 




33 


E9 


233 


E9 


233 




6D 6D 


109 


109 


00 





00' 





Actum*! o-oFder(roundinfll 


22 




34 


CE 


206 


CE 


206 




6E -6F 6E 


110-111 110 


OA 


10 


OA 


10 


Cassette buff len/series pointer 


23-27 23 


33-39 


35 


43 


72 


00 





Product area for muttif^icaiion 


6F 




111 


B3 


179. 


B3 


179 




24 




36 


00 





FF 


255 




70-87 70 


112- 


135 112 


E6 


230 


E6 


230 


CHRGET subroutine; get BASIC char 


25 




37 


00 





00 







71 




113 


77 


119 


77 


119 


:INCS77 


26 




38 


OO 





FF 


255 




72 




114 


DO 


208 


DO 


208 


:BWE S0076 


27 




39 


00 


■ 


00 







73 




115 


02 


2 


02 


1 

2 




28^29 28 


40-41 


40 


01 


1 


01 


1 


iPoinler; Start of BASIC 


74 




116 


E6 


230 


E6 


230 


.IMCS78 


29 




41 


04 


4 


04 


4 


':0401 


75 




117 


78 


120 


78 


120 




2A^2B 2A 


42-43 


42 


03 


3 


03 


3 


Pointer: Start of Variables 


76 




lis 


AD 


173 


AD 


173 


;LDA i0202 


2B 




43 


04 


4 


04 


4 


;0403 


77 




119 


02 


2 


■02 


2 




2C -2D 2C 


44-45 


44 


03 


3 


03 


3 


Pointcn Start of Arrays 


78 




120 


02 


2 


02 


2 




2D 




45 


04 


4 


04 


4 


0403 


79 




121 


C9 


20! 


C9 


201 


;CMP 'S3 A 


2E-2F 2E 


46-47 


46 


03 


3 


03 


3 


Pointer End ot Arrays 


7A 




123 


3A 


58 


3A 


53 




2F 




47 


04 


4 


04 


4 


:0403 


7B 




123 


BO 


176 


BO 


176 


:BCSS0O87 


30-31 30 


4S-49 


4S 


00 





00 


00 


Pointer String Storage (moving down) 


7C 




124 


OA 


10 


OA 


10 




3T 




49 


80 


128 


80 


128 


.8000 


7D 




125 


C9 


201 


C9 


201 


x:mp-s20 


32-33 32 


50-51 


50 


FE 


254 


FF 


255 


Poinlcr: Scring Utility 


7E 




126 


20 


32 


20 


32 




33 




51 


7F 


127 


00 







7F 




127 


FO 


240 


FO 


240 


,BEQ SO070 


34-35 34 


52-53 


52 


00 





00 





Pointer: UniJE ol Memory 


80 




128 


EF 


239 


EF 


239 




35 




53 


SO 


128 


80 


128 


;3000 


SI 




129 


38 


56 


38 


56 


SEC 


36-37 35 


54-55 


54 


14 


20 


FF 


255 


Currenl BASIC line number 


82 




130 


E9 


233 


£9 


233 


;SBC-i30 


37 




55 


FF 


255 


FF 


255 




83 




131 


30 


48 


30 


48 




38-39 38 


56-57 


56 


00 





FF 


255 


Previous BASIC Ime number 


84 




132 


38 


56 


38 


56 


;SEC 


39 




57 


80 


128 


00 







85 




133 


E9 


233 


E9 


233 


^SBC'SDO 


3A-3B 3 A 


S8-S9 


58 


01 


1 


FF 


255 


Pointer: BASIC statement for CO^T 


86 




134 


DO 


208 


DO 


208 




3B 




59 


00 





00 







37 




135 


60 


96 


60 


96 


;RTS 


3C -3D 3C 


60-61 


60 


00 





FF 


255 


Current DATA line number 


77^78 77 


119- 


120 119 


02 


2 


02 


2 


BASIC pdnter (wiEhtn subroutine) 


3D 




61 


50 


80 


00 







78 




120 


02 


2 


02 


2 




3E-3F 3E 


62-63 


62 


00 





00 





Current data address 


88 -8C 88 


136- 


140 136 


30 


123 


30 


128 


Random number seed 


3F 




63 


04 


4 


04 


4 




39 




137 


4F 


79 


4F 


79 




40-41 40 


64-65 


64 


00 





FF 


255 


Input vector 


8A 




133 


CT 


199 


C7 


199 




41 




65 


00 





00 







SB 




139 


52 


82 


52 


82 




42 -43 42 


66-67 


6G 


04 


4 


FF 


255 


Current variable name 


SC 




140 


F4 


244 


FF 


255 




43 




67 


00 





00 







3D-3F SD 


141- 


143 141 


00 





00 





Jiffy dock for TJ and TIS 


44 -45 44 


68-69 


63 


24 


36 


24 


36 


Current variable address 


BE 




142 


15 


21 


03 


8 




45 




69 


04 


4 


00 







8F 




143 


89 


137 


IF 


31 




46 -47 46 


70-71 


70 


82 


130 


FF 


255 


Variable pOJnter for FOR/^EXT 


90-91 90 


144- 


145 144 


55 


85 


55 


85 


Hardware mtemipl vector IRQ 


47 




71 


04 


4 


00 







91 




iiS 


E4 


228 


E4 


228 




43-49 4S 


72*73 


72 


FF 


255 


FF 


255 


V-save; op-save; BASIC poiniet save 


92 ^93 92 


146- 


147 146 


78 


120 


78 


120 


BRK interrupt vector 


49 




73 


00 





00 







S3 




147 


D4 


212 


D4 


212 




4A 4A 


74 


74 


00 





00 





Comparison symbd accumulator 


94 -95 94 


148-149 148 


FF 


255 


FF 


255 


NMI interrupt vector 


4B-50 4B 


75-80 


75 


00 





00 





Miscellaneous work area, pointers, etc. 


95 




149 


B3 


179 


B3 


179 





34 



— I 



Hex 



96 % 

97 97 

98 9S 
99-9A 99 

9A 



9B 

9C 

9D 

9E 

9F 

AO 

Al 

A2 



9B 

9C 

9D 

9E 

9F 

AO 

A] 

A2 



A3-A^ A3 
A4 



Dec 



AS 
A6 
A7 

Ag 

AA 

AB 

AC 

AD 

A£ 

AF 

BO 

Bl 

B2 

B3 

EA 

B5 

B6 

B7 

B8 

B9 



AS 

A6 

A7 

AS 

A9 

AA 

AB 

AC 

AD 

AE 

AF 

BO 

Bl 

B2 

B3 

B5 
B6 
B7 
BS 
B9 
BA 



BB-BC BE 
BC 
BD BD 
BE BE 

BF BF 

CO -CI CO 
CI 
C2 C2 

C3 a 

C4-C5 C4 

Co 

C6 C6 

C7 -CS CT 

CS 
C9-CAC9 

CA 
CB-CC CB 

CC 



150 
151 
152 
153-154 

155 
156 
157 
]5S 
159 
160 
161 
162 
163^164 

155 

156 

!57 

168 

169 

[70 

171 

172 

173 

174 

175 

375 

177 

178 

179 

ISO 

ISI 

182 

183 

184 

1S5 

186 

157-188 

189 
190 
191 
192-193 

194 



150 

151 

152 

153 

IS-l 

155 

156 

157 

!53 

159 

160 

161 

162 

163 

164 

365 

166 

167 

168 

169 

170 

171 

m 

173 

174 

175 

176 

177 

178 

179 

180 

181 

182 

1S3 

184 

185 

186 

187 

188 

189 

190 

191 

192 

193 

194 



Contents 



Descriprion 



4000 
Hex Dec 



CD 

CE 

CF 

DO 

D1 

D2 

D3 

D4 

D5 



CD 

CE 

CF 

DO 

Dl 

D2 

D3 

04 

D5 



D6-D7 06 



195 
196-197 

19a 

199-200 

201-202 

203-204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214-215 



195 
196 

197 

198 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

209 

210 

211 

312 

213 

214 



00 

FF 

00 

19 

02 

FF 

00 

00 

00 

00 

FF 

IE 

00 

OA 

I£ 

IE 

FF 

01 

02 

20 

00 

00 

00 

00 

00 

00 

03 

00 

00 

00 

07 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 
90 
81 
IE 

a 

00 

00 

01 

00 

00 

00 

00 

00 

00 

OD 

00 

61 

08 

27 

00 





2^5 



25 

2 

255 





255 
30 

10 
30 
30 

255 
1 

2 
32 






3 



7 

















144 

129 

31 

199 





I 












13 


97 

8 
39 





8000 

HexDet 



"" 



00 
FF 
00 

D5 

00 

FF 

00 

00 

00 

00 

F? 

20 

00 

OA 

20 

20 

FF 

01 

02 

20 

OO 

00 

00 

00 

00 

00 

03 

00 

00 

00 

07 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 
20 
83 
21 

a 

00 

24 

10 

00 

00 

00 

OO 

00 

00 

OF 

00 

61 

08 

4F 

00 





25 



213 


255 





255 
32 

10 
32 
32 

255 
1 
2 
32 






3 



7 

















32 

131 

33 

!99 


36 
16 












15 


97 

8 
79 





Status word ST 

Which key down: 255= no key 
Shift key: 1 if depressed 
Cnrrecfion dock 

t<e>'s^^itch PIA. STOP and RVS flags 

Timing consiant for tape 

Load = 0. Verity = I 

' of chars in keyboard buffer 

Screen reverse flag 

IEEE output, 255 = character pending 

End-of-line-for-inpul pointer 

Not used 

Cursor Jog (ro^, column) 

IEEE output buffer 

Key ima^e 

= flash cursor 

Cursor [iming countdown 

Character under cursor 

Cursor in bijnk phase 

EOT received from tape 

input from screen/From keyboard 

Xsave 

How many open files 

Irpui device, normally 

Output CMD device, normally 3 

Tape character parity 

Byte received flag 

Logrcal address temporary save 

Tape buffer character: MLM comniand 

File name pQinfer; MLM flag, counter 

Function not known 

Serial bit count 

Unused 

Cycle counler 

Tape writer countdown 

Tape buffer pomiers, '1 and '2 

Write leader count: read passl/2 
Write new b\ie; read error fliig 
Write start bit: read bit seq error 
Error log pointers. passl/J! 

0=scan/l-]5 = counr/S40=load 
580 = end 

Wnte leader lengjh, read checksum 
Pointer to screen line 

Position of Cursor on above line 
Utility pointer: tape, scroll 

Tape end addrs/end ol current prc^ 

Tape liming constants 

0=direct cursor, eisp programmed 
Tape read timer I = enabled 
EOT received frorn tape 
Read character error 
* characters in die r^me 
Current file logical address 
Current file secondary address 
Current file device number 
Right-hand window or line mar^n 
Pi>iiil«r Start of Tape Buffer 



Location 



He;t 



Dec 



Concerns 



4000 I 8000 

Hfx Dec Hex Dec 



Descnptron 



D7 
DS D8 

D9 D9 

DA-DB DA 

DB 



DC 
DD 
DE 

DF 



DC 
DD 
DE 
DF 



EO-FS EO 
El 
E2 
E3 
E4 
Eo 
£6 
E7 
E8 
E9 
EA 
EB 
EC 
ED 
£E 
£F 
FO 
Fl 
F2 
F3 
F4 
F5 
F6 
F7 
F8 
EO 
El 
E2 
E3 

E5 
E6 
E7 

ES 



215 

216 216 

217 217 

213-219 218 
219 



220 
221 
222 
223 



220 
22] 
222 
223 






EO 

El 

E2 

E3 

E4 

ES 

E6 

E7 
E3 

E9-EA E9 
EA 

EB-EC EB 
EC 

ED-R ED 
EE 
EF 
FT) 
Fl 
F2 
F3 
Fl 
F5 
F6 
F7 

FS Fa 

FS-FA F9 
FA 

FB-FC FB 
FC 

FD-FE FD 
FE 

Ff FF 



224-248 224 
225 
226 
227 
228 
229 
230 
23] 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
2A& 
247 
248 
224 
225 
226 
227 
228 
229 
230 
231 
232 



224 

225 

226 

227 

228 

229 

230 

231 

232 

233-234 233 
234 

235-23G 235 
236 

237-247 237 
23S 
339 
240 
241 
242 
243 
244 
245 
24S 
247 

248 248 

249-250 249 
2S0 

251-252 251 
252 

253-254 253 
254 
255 



00 

OA 

OD 

09 

02 

00 

00 

00 

00 

80 

80 

80 

80 

SO 

80 

SO 

81 

81 

31 

81 

81 

81 

82 

82 

S2 

82 

S2 

82 

82 

S3 

83 

83 

83 

83 



^jo 



00 

00 

00 

00 

00 

01 

00 





ID 

13 

9 

2 









123 

128 

128 

128 

128 

128 

128 

129 

129 

129 

129 

129 

129 

130 

130 

130 

130 

130 

130 

130 

131 

131 

131 

131 

131 



00 

OA 

OD 

09 

02 

00 

00 

00 

00 



00 

IS 

OO 

09 

00 

OE 

10 

10 

00 

ID 

El 

OC 

E2 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

24 

10 

00 




10 
13 
9 
2 







Line where cursor lives 
1^! key/checksum/misc. 
Fllenarne pointers 

Number of INSEJ^Ts outstanding 
Wrife shift word/read character m 
Tape blocks rem^nin^ to write/ read 
Serial word buffer 

(40-coIunin) screen wrap fable 




24 


9 


14 

16 

16 



29 

225 

12 

226 

































36 

16 





(80 column) 
(80 columr^) 
(80 column) 
(80 column) 
f80 coJumn) 
(80 column) 
(SO column) 
(80 column) 
(80 column) 
(SO column) 



Screen top window 
Screen bottom window 

Left window margin 
Limii of keyboard buffer 
Kev repeat flag 
Repeat countdown 
New key marker 
Chime rime 
HOME count 
Input vector 



[80 column) Output vector 
(80 column) Not used 



(80 column) Counter to speed Tl by 6/5 
Cassette status, 'I and '2 

MLM pointer/tape start address 

MLM. DOS pointer, misc. 

[inused 



OIOO-OIOA 


256-266 


STRi work area/MLM work 


0100-OI3E 


256-318 


Tape read error log 


0100-01FF 


256-511 


Processor stack 


0200-0250 


512-592 


MLM work area: Input buffer 


025 1-025 A 


593-602 


RIe \0QiCi\ address table 


02SB-0264 


603-612 


File device number rable 


026S-026E 


613-622 


File secondary addr table 


026F-0278 


623-632 


Keyboard input buffer 


027A-0339 


634-825 


Tape*! input buffer 


033A-03F9 


826-1017 


Tape^ input buffer 


033A 


826 


DOS character pointer 


033B 


827 


DOS drive 1 flag 


033C 


828 


DOS drive 2 flag 


033D 


829 


DOS length /write Us% 


033E 


830 


DOS syntax llaqs 


O33F-034O 


831-832 


DOS disk ID 


0341 


833 


DOS comrnand string count 


0342-0352 


834-850 


DOS file name buffer 



0353-0380 


85I-89S 


DOS command siring buffer 


03EE-03F7 


1006-1015 


(80-column) Tab slop table 


03FA-O3FB 


1018-1019 


Monitor extension vector 


03 FC 


1020 


IEEE timeout deleaf SFF - disable 


O400-7FTF 


1 024-327 S7 


Available RAM including expansion 


SOO0-S3FF 


32768-33791 


(40-column) Video RAM 


8000 -STFF 


32768-34815 


(80-column) Vkieof^M 


9000 ^AFFF 


36864-45055 


Available ROM expansion area" 
aO:-BFFF ^91511 


EOOO-DFFF 


45056-57343 


Basic, DOS. Machine Ling Monitor 
(2.0: Basic, COOO-Ef^, 49152-57592) 


EOOO'ETF? 


57344-59393 


Screen. Keyboard, Iniemipl programs 
(2.0 E0F9-) 


Eei0-Efil3 


59408-59411 


PIAI -Keyboard I/O 


Ee20-Efl23 


59424-594271 


PIA2-IEEE-188I/0 


E:S40-ES4F 


59456-5947 [ ' 


VIA -I/O and timers 


Eseo-Essi 


59520-59521] 


(&K<olumn) CRT Controller 


f-OUU-FM-l- 


61440-65535 


Reset, I/O fiandleri. Tape routines 



z 

CO 

u 

a. 

* 4 

I 
£ 



I 

s 
i 
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i 
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VIC 20 Memory Map 



l)0(X^ -4XKL^ 


[1-2 


USKjumfh 


OOD^-OTKU 


J-4 


Fiiur-r Fi h n| iTfTijf 


^»05-iino« 


J-* 


Fis:«|-nLkU vcdijr 


OOliT 


T 


SMfCh CtMnClFT 


iwm 


M 


Sc^ri-quol^ll^ 


iNXfg 


9 


TAR iiiluf:][k "Ljv^ 


nrtl^A 


III 


rJ^LOAD 1 - VERIFY 


none 


|] 


Inppil hjffcT jxji rnei^ ' Mjbscrpf 


iKH)C 


12 


IkEjuhDlMJl^ 


4»n[] 


11 


Type FF' rtnnn fKI-nunwiic 


4)1 H9E 


1-1 


Tvpp K0--iii4Vf C>0=iEojtmi]^nr 


<MXSP 


15 


nATAvdn/LlSTquMle-^rrwmrt M^ 


nf>i» 


IH 


^HiiHnpyFnH fUfl 


nni 


i: 


^-I^FLT.ML^-GFT19H R*v\D 


Wl> 


3A 


AT\ UKnyCL»ni[MriM^n r^j| n^ 


CHilJ 


19 


Curf itf I/O [»T4Aipr llii^ 


nfsmniis 


it*-,ii 


rm^fF vjIu^ 


fflUt 


12 


Poialvr: it^mpof 4iv sf f( ^udi 


fKMV-^X)llN 


l^-l4 


Li>.t[fnipHrinsk«nx 


001') -CM];; e 


iS-lJ 


^ j(h 1cir irfqXNjn striji^^ 


W\2-J -W'li 


^^-i? 


Uhl^V pomm d>ri^ 


(HJ26-1MHM 


aiU4;r 


PrOdUCl ^Mf rt ff IF rtMJrip](C^I£]M 


wJB-4iLi?r 


43-H 


PolnKn 'i^^n uF BASIC 


ffl?:!D-(JlCE 


4^-il4^ 


Peintcn SJfirt i^F Vanihtt% 


00?F -<ll>3rh 


iT-lH 


PoiDtcrr 54^ii t^l Afi^\r\ 


iif}:ti -f!0)^ 


49--Vh 


PirinLcp: t.nOul A^F4^^ 


nn33 -«)t4 


HI -5^ 


FolalfP: Sinnfl Slufaflr (ff^j^mfl A r* n 


rKJJ5 -U)J^ 


S.t-M 


PoiAlCr ^UNN Srm[; 


fflJJT JlOJR 


55-56 


PfrtAler uiTUI uf M^j^m 


U0i9.fl)lA 


5T-5S 


C UFFPnr BA^IC \\ttr ii^pmbrr 


cKJ3B-m3r 


^9-flJ 


Prt^ itxj>flA5ir Unn^ iiyjrh^r 


(fljn-^jftjf 


6l-fi-> 


PdIhIbt QA-SfC M^rii^nc fur CO^T 


fKOF ^m«i 


b:i-M 


mrr^ni HATA lihr iLunil^rr 


(XM 1 -i»iH;r 


6S.6& 


rurr^mrJATAjddrtT^ 


IMU3 -[M4^ 


6;-GH 


Inpui krf[QT 


n]4^-^>n4ti 


6y-T4i 


('gfj^ni ^4jrkjti|H>Edmt' 


yoi:-rnf4* 


:t-rj 


Cijrm |E ^ jFutildHyj rf»>K 


W>4?-^UA 


:,i-T4 


VdFidbkpohnt^ kjr FOA/KFJ<T 


CK>1D-^I01C 


:->*76 


V-sjve r^»-^^i^ HASIC|WJlrH^^T^i%-^- 


[KMn 


ri 4 


rtPrnpan^T iinihui ik tuit-u lutin 


[Hrt£J1053 


7!t«t 


hIkM WrHK ■iff^ j^jfciHiT^ Ht 


mS4-W5fi 


JM-Hh 


JUiT^h lytatHr JChr luFKhanS 


4H>S7-IH]6{| 


«;-gfh 


Mlk riu;i)CTI1. mifk JFt^ 


4]r«i 


9? 


A(a;n>'l Expuiivnl 


(106? -tN«^ 


4H-T^h| 


Ac^um'l Manrf^w 


CU6^ 


l",i 


Artum'l Siiin 


cnftj 


3(U 


Stf le-L ^aUiatiriin curhj^ni puiUPt^ 


cir)&A 


IC^ 


Arctjni''l hi-tir<lv' l^^^^^luhv) 


LX)69 


l[« 


Acrum-J tilXjfii^nc 


rt>6A-(igfir> 


106-1 W 


Accum'J UdniiVij 


4JM£ 


IICI 


Ah-OJUi'LI Siqn 


OOfiF 


III 


ifln cumpan^on . Arr^l \^*'^ 


0070 


ir2 


Amum^t li>-ord^F 1 rihu nfli rtj^J 


o;tri -fflsTj 


IIJ-IM 


CifcMtH'bijI' ifl'SfNC^ t»(i'l"fr 


OD7^-(4)eA 


ll^-ljw 


TKPCFTMilWJuInf flrt BASIC criflff 


nOTA -OUTB 


yn-}i^ 


BASIC pHiirtri^Flhm hubnnj 


tl^JrtB -rKffiF 


]J^]4"3 


RriDfttfHJinJlH 


UOfltJ 


]44 


St»f UA word iT 


DM! 


m 


KHTwvHifth PlA STOP^ind R\'^i H^e^ 


lira? 


116 


T^mirQ r^Nn^jne l£>r i^ix- 


niw3 


L4j 


Li»d X p Vvrhl^ = ] 


0094 


I4A 


Stn^uulfxjl dfferrpd chjr n^ 


OIBS 


1T|J 


:»ndF deffTfi^^ ctutf ^i^r 


oow 


i:f4t 


Tdp^ F_OT ff'tLveHl 


0097 


151 


R«ljstfr^^r 


0098 


}5i 


Huh mjn^ up* 't Itiri 


no99 


l^ 


iJipuc^'ii^e fuirm^lh i* 


tnsA 


ISJ 


Ouli^r Ckf D d?v i€v Mt^rnuJIi ^f 


nraB 


155 


T'dpr chjFi^t^r p^nlx 



m*: 


I5« 


DIHD 


15: 


OOSE 


isa 


OOSF 


isg 


mA0-lXtA2 


I&0-T6? 


OUAJ 


1£] 


aOA4 


164 


OOAS 


165 


DOAb 


166 


IX1A7 


167 


0046 


t£S 


<1|JA1J 


169 


IHJAA 


170 


ODAQ 


171 


UOAC-OlfAD 


17^^173 


ClfJAE-OOAF 


174-] 75 


nOBO-lXiBl 


iT«-ii; 


nOflL'-'HlGJ 


I7K-I79 


JlOfU 


ISO 


OOBS 


TBI 


(CBfi 


re^ 


r<ie7 


le^ 


MBfl 


\S4 


rmey 


IK5 


(K^BA 


inn 


ooeB-onei: 


IA7-1flh 


weD 


IH9 


onte 


I9» 


noef 


191 


OKU 


lyj 


(HICI -H'CJ 


IHJ-l^ 


(nxrs-iitici 


I9!i-I!tt 


f-C^ 


in? 


[■•Cii 


I<f£ 


one? 


]<« 


mici^ 


21X1 


<Bic3-nncA 


^OI-LfH' 


OIICB 


203 


uucc 


JFH 


UOCD 


203 


"HCE 


:fli6 


(UlCf 


^; 


(■][>! 


?ilH 


LIlDI-lKhD? 


^119-2 m 


noai 


Jll 


<i"r>i 


2U 


(KIM 


213 


OODA 


214 


ono7 


2IS 


IDITHI 


Jll^ 


IHICJ;4-CK)Rr 


.»r-^j[ 


noFi 


Jll 


OOF? 


242 


["in -n>Fi 


:fil-S41 


UUFS JHtHi 


Ji-l-^lf^ 


L"IF~ -onfN 


^47-^ IM 


mtpg -imfA 


jay-?5<i 


OOFF-niFkA 


^Sfr^t* 


|lllHl-J|[3E 


2Sfi-3;*i 


^llfMUMFF' 


3^tt-ISl r 


IIJIKk -»L»^ 


■ii^.fjifi 


(J^SEI -n:'EiJ 


flu -610 


"J6^ -IGfiC 


€M-£2ir 


n:6D-ih2:6 


62I-&TII 


"277 -(I2ftl 


6,[|-iv"i 


il?«l -rL>R2 


641 -lit? 


iG«J -riL'w 


64t-r^ 


[CJ<'i 


M- 


[1386 


He 



By1e-nc«iv^ FI44 

Dir«l = U«l/HljNr. Ooutptricontrcd 

Tp P^a I eitor kTf/rtur butfff 

Tp Piii 2 ffr Ic5 correcled 

Ji(lvClHX*iHHL 

^k^l3iccH^rr/£0irid^ 

CytkoMHi 

Countdown .Lap? wpiEe-^&4 <mni 

T^fx buF^r poinT^r 

Tp WTt Idr cciv-it/Hd pdv^tnbH 

TpWfl FVewb^t/Hdtrrw/jnMnil 

Wfl sCdrt ti[/Rd be wrZ-^^r 

Tp Scin Cnt_Ld. Enfl/tvi^ ^-av 

Wr tad l*mflh/Rd ^h«lBu^n/pa^^ 

Peinlrr \i\j^ bijlr sc^oIIias 

Tjp^?^niJ*da>/£fi<] crfprojram 

Tape urn nfi »nsunr^ 

Potaltr iin tJ Tfl* BuFiw 

I = Tp Thnwr f FuLnitfd bil cnt 

Tp tOT/RS23? nrxi twt j4^ stpd 

Rf ad rFi^irarrtr trr^rf/ wl bvffr twF 

" char^nf rs m fik ^aiMr 

Ctiffeni Io^kjI Me 

c^urrenc ^tcndv iddrt^ 

Cu f ft ir Jt^jo* 

P&JflH^r lo F|l? lume 

Wr^th wcKd-^Rdinpul I'^.ir 

' biDCJLh remai nif^ E£» Wt/ Rd 

StnA[ word buFltr 

Tjpti muicrf irtiHfTlctk 

l/OMtfrt*i*ls 

K«f nel »tup pCfnCCT 

' i^h^T?; in hpvM bulltr 

Soren ^tvtrw f[2^ 

Er4-<if-liii# FoF mpul pninlif 

hfurruiMM loc[Lrt>'i^ CHjlumfti 

Whicr kn^ fil iF (yt liir.- 

f>-fla^h Cursor 

CoFsur lifl^irq t-ot^mdcnvn 

ChsF^cier u ndtT t U rSUF 

Cun^ur in bl:rhl[ ph^htf 

I npm fTUfn scrc4^n/ Ff c>n ktvbudnl 

PoinsPF to scrwn Jiil^ 

Pmiliur. crfcuncv un 4ihjii^ltpie 

0=fliFfflcur«r e^^ff ijrwtrammffi 

CurrenL <Twn Nue IrnqiFi 

Row » htfj^ cur<i'nr I r^ c* 

Ld-si I nlitrfc V rhrc k*4j m/lxirSfF 

'uMNSERTsuuisJdndtrn 

hrven line Ni^h t^ bk 

Dumir^ ■vCKtn link 

&recn rL>^ :Fi4'kt' 

ScfWJi fOkiF pwnCJ^r 

K^ tnn^d purniw 

R5-,i33PcvpiiiF 

R^JJ-> Tk piirr 

FLnjabr; rrh ASC14 work dr^ 

Tjptf rrroF Luti 

Pfix.tvkw slarli ^rw 

BASIC iiip^tl UiFFt? 

Ui^d Ihlflibl? 

DnbCf ' rj^lt" 

^^ Adri^ i.ihlr 

Kv^'M t^rii^p 

il^ c^ BASIC Hffmor\ 

TupLJBr%SrCMrnnpr\ 

^^ul bii^ 1 1 rT>«^u[ lldE; 

Current njNaurnjdr 



VIC 20 ROM Routiiieft 

ITOfl BOM LLHlro] >«.lue> 

CEVC Kmriwd acihm ^fltnVA 

CfS2 Fu^KHon ^«lciF^ 

C{HO Opvrjtor imuT% 

C09R KrL-wjffh 

C 1 9E Erryf nwssa^p*! 

C32B frforntT^^^fitxror^ 

065 Mptrl liFwou^ mr*Lftiflfrv 

rJftA SciO <nrli Inr FOB/CrfJSUB 

Cilfi}^ Wo^t^mfmLhf\ 

rjFB CiVfk Hack *prh 

C40S CFw^k nwm^if\ *picr 

CJ15 OlTOFMtHUFtV 

Cm pJPOf rovrinr 

C^G9 err»kf4^ln 

C474 READV 

C4FVh Read^ ror BASIC 

C4^ Hdndlf iww Jhiu^ 

C53J RfWftwTi Ihnn 

^"SEO Rtnn^iv^ lE^pul lihF 

C5r9 Crunch- h>t:*HK 

Cfit3 F.ndGASlCltn^ 

C65£ Per^i^mlCLtt] 

CASE Backupipxi iicHcai^r 

Cfi*: F^rtormlUSTl 

C74? r>rfciirfi|FORf 

C7 ED Expoilr ^alfntei ie 

CBID Ptrfufm|fit5Tt>FlEi 

CB^C Brwik 

CSJF PtTlijrrn1_^TOP| 

CBJI Ptrf^rimlhN[l| 

C&S7 f"eTf4>f ni jcnNTl 

CH7I FVTformiRUN] 

CtiU Perkiim|G05tjB| 

CHAM PtTfi^rm |tjOTO| 

CTO2 PpfFormlRETTJRPtf 

C^H PwFoFTTi DATA I 

C906 S«n tv HT^I ^al^rrwi^C 

C92S PwfoFjn ir| 

CSJB PfftdwREM] 

C94B PpffQrm 0^] 

C9«e Gri ]hHd pnni ruitibn 

C9A5 Ppriorm LET| 

CA*J Periorin-PRlNT'l 

CA3fi FtriormiCMDI 

CAAO Ppriorm jPtDNTj 

C9l£ PFim m^^qr ifihnifi ^] 

^3B Pnnl lof thj? cFwr ^ciCf 

CB4n B^tl-mpiif rmjlint^s 

CB7e FtFlwrrlCETJ 

CBA5 Prriorm[l-NPl/r'( 

t&BF PPFlurm jlNPLTj 

CBF9 Prompt ik rnpul 

CC06 PrrlutrnfREAD] 

<CFC" Irpfcil *irur mnr-w^^ 



CDIE PTriyfm|N-E)fT| 

CD7H tvv^irulch cFi^k 

CC^J: i ^ fl-Uitf r *rn prt-^iFi 

C£A« lomJjnr-F" 

CEP] Evdtu^f %h d Fiin hp<K'krt> 

CFfT rth^t-i, V.r J 

L"EFF Chwi: ^1*f njnmij 

CFre SsT>iAji trrw 

CFM rhfck^dncjf 

CTiH S(fjfcFi1or^dridb|*> 

n^7 <^ u]? FS rrMfrtiT 

CFtfi PeffinFm lORI 

CFtS fV^fo^T^^|A^n] 

l»3F, CofTrpdfp 

Dftil PrK^rniimul 

EK^B UxAte^^ridUf- 

DM3 Chc-^ k jjphjMn 

or ID CfFEriF^dFidhlt 

Dim Arrd^ jjmnlrr KLl^^^^KHMl^' 

□ lA^ Vjliif-Tirfrh 

D I Bi FlodC^I ixkI n?Ft^ feTzhioi b 

D1D3 -SKup arrd\- 

D243 BAD :^LlBSCRrPT 

D^r^fl ILLEGAL OLAN-TTT^^ 

DJ4C Comptiti^ arrdi kjt^ 

D37r Ptr^rm|FRR| 

D3iir FiKcd^nch^ um^^rNoh 

Di9£ P*Tfcrm|Pt>S] 

rH:t6 Owkdir^i 

D3BJ FVTfc.Fm|I}F-F| 

OJEI Ch«kFN-.i»Pji 

DliFJ PfffoFmjFSl 

rM6i pHform |5TRl| 

Ol"S CifcK Idir "if Ti n^ i«1iHr 

r>4H7 ^up^finn 

04F4 h1«kvr«wnl[^MrTihK 

D5BD CF1«k^^\Jl^dtaLql^ 

OHH CoIIki 4rift4 

DG3D Concal^ndt' 

D6jA Build MfPfNir 1^1 mr-piuf%- 

D6A J Oiscdf d Li nwiiMi4-d ^lrp^^ 

MDB CMndt^rip44irvai-|[ 

D6EC Pi-rfufm!CHRI| 

P7IK^ Pifrfc»fm]LEFT»| 

D7Jr PtritKctilRrGHTtl 

n73T pTfkjrir jWFDll 

P7EI ^ull ^Tin* p*r jrrm VF^ 

D77C *Frfufm|I^N] 

D7e2 pjmsfThn^-mijdt 

D7fiB P^rfn^mlASCi 

D7^B Ir^pul bvl? pjr<LfnH^r 

D7At) Pfffijrm|V.^g 

D7EB (irt parents lu<PC]KK/WAJ1 

DTFT FVMr-fiitwl 

[>N5D PwJr.rm|PfJX| 



f>fC4 P*^cjrri|P|llfR| 
DBJD ftrlornil^AIT] 
DM4 AdriLr^ 
DHS^^ SublFdJ-l-Jnin 
n85-1 P#Hutm|JiUBnL\CT] 
DflSA P^f^uirn|ADD| 
D94 7 Com^jLf nh^nr id£' I 
l)97t; OVERFLOW' 
t^mi Uulnph bhHTf'NhKir 
C^fcA fVrlurmlLOti] 
OA^B F^loFffl[HUlJIPI>"| 
OA39 MulCtpK-j-ht 
OA*^ M^.nurv H. FAC-:^ 
OASr Aii|k^^FA1^'l/'J 
OAD-3 Uridtfflm/cnYdlr^^ 
OAEJ UultipM^ \\t 
DAF^ - lUinlkiidhiu-pr 
DAFF Hiitdtb^-lLh 
DB]_^ PeiMrtiintVIBEl 
DBA^ McnMjr\ <i^ r^ - 1 
DBl"j FAC'I ;un>^n>u*\ 
DBFC FACUtuliiT^l 
[XTIC FAC'I r[iFAr--J 
DClA RiundFACN 

FJniy FprluFm1?lfl\| 

ncsa PfrEurrr-"Afl>| 

DCF^B CiHiMpdrvfAC"] NIIIH114 

0C9h Fkur-eix.-d 

DCCC PtrFtirmllTJTl 

IK'FI SJnridiHjF* 

DOTE lil A.SCIIflisil 

OnOFJ FttU [<^ AH II 

Of'l G []k4 m^l rutbh|4rthr> 

DFJA n TuiL-^ldnEs 

DP?] PrrfvriFilSt^l 

n^TB P*ritirrFi|F<m"F-R| 

Dfe4 Prri(Km|>t-L.VTIVt:J 

DFED PfifEHm|KXP| 

K^^CI St-^^^F^4kJlti4fl 

FO^ffc Stnt^n^lu-Hr^ 

fJjy-1 [>Frl^*m|P%D] 

E0PI5 ■^^flrpuhpucni^'" 

Ek^7 Prr1ci'n.|>iYS^ 

ElSM Ff r«L.Fm |M^ t;| 

tl6L^ Pprtirfm|VKRlF\| 

El 65 P*rlwmlLCAr)| 

EIBB PfrtuFm lOPtM 

EIC4 PMurmlrLCftEl 

EIDI P*fjnrrH!T^i^»F[.0.\l]/S^\Vl- 

£20'3 Oiiwk Oe^riuli t^r-iiaH^rr- 

E^jB C^ir^k lor^on^PUd 

E?kA P^ramtitTN b]P iitJ<Ny^ h r\r 

E^tr Pt^hr^^lO&l 

l-JM F^trloFJiPtTWt 



ElUfl Pc^]rriih]ATN] 

FJ7H Initi^dnv 

EJfl^ CHRtiET krf rrro pd^ 

EJM InihdliTt-BAMC 

E4^ Ftm?T'up intfihjvut«' 

f;4^F Vrtlofrhjr IHKl 

EJ5B ]ntlJdlja' V4<t4 tf :q 

Fr4fi7 ViWm Ptr-JtirE 

£l7t Pfjiqrjm p^Fcft jhm 

l^A^F bfFidlLjUlUiAr I 

E4A[^ Serul HJtpipuL ^1 

E^B^ i'j^ ■^rrhdl uipui ft tNj^'b 

t.ihi Prc^r^nipdKli .irt.i 

E5nfh Srt ti5,^,> ^irtdrs 

E5£]5 Sti Minvn tmnrh 

EM)A Tra^ktur^aP k»tqLiH»i 

F^SIK lnilali;i^l/U 

t';5*c Normilpyr st-rw* * 

tLSSF riri^r ^r^n 

E5^l hbmi^tuTstsr 

ESB7 S« xrft-T pCHiii^r^ 

E5BB SttVOdHu.i^ 

FiCl St^VICtFupd^r^iiilik 

fM:f Jj^pjreninhh^-l^MFd 

FrftJF iMtHif from "4 rei'ih 

tfiC^ Vl Npp^'rt^M priPkl 

MEA j\i1^ irfKr chfwp 

^71.1 R«4Pfdl LgfM]^ 

R^^D Biii4i prrlti p^t^~M^Ll^ Ihr^ 

£7^^ CJuTpui ki *<T^ti 

VK3 CiU [Lt ~L^x1 IhEb^ 

EflOft Dii fiETlBN 

Efil-> Chi^kl^ifcf dwrennr-frt 

EXFA Chwik laiifhPKrhnH'Ehi 

P*i:: ,Srt tTAiur nKhf 

E9^l C^ikjUT ctp4^ t^bb- 

r9^ Ch^ ciiiivH\j4]n 

E^7^ >4 R?IJ SCPHil 

fSKFr i flj^" ^prt^T [Hi ^nwn 

£ACE S% ndi apri iiiF rTrtrt^rt 

tAHU ClrHhrMPH*«i lull- 

Ea A ' yf\i'\t iLh Mtffip 

l-lAAA ^f uft- Lri" St ffpri 

tARJ i^nrl t LHiu^iF "<J L FldF 

£ABF hhrfcT'uf^^lRC/h 

EBIK Clin.Kkt^lHijrd 

ECTKI ^tc:^rHh>(k 

EC46 Kt^ t:N>d rd v#*t li rr( 

KDlfl tprdphu.'^lF]ircuiNlrol 

EDaB ^ rap up ^ rt^Mi \u^ 

t.nSA ShiPln;lit^-iPl.rfn^ 



0237 &47 CcHouF undcf cuiscr 

OJBfi MS Screen ir^nKwy f4^ 

0JB9 649 Mix y« cJ keybd bulteF 

O^BA 650 Repeal 411 k^s 

Kffle 651 Bepeai ip«d CHXtrrfff 

&?BC 65 i P*p*Ehl a^v cwftEpr 

QZflD 6S3 KeytoaTdShl^!/Cc^Jll^^3in^ 

028E ^SA Utr shifi pHE^fr 

IJ2SF -0290 6S5-B56 KtvtHwrd lirfilt wttup pcF^fff 

029 1 &S J XtvmDdf^ I K^cacan^J 

0792 ^8 = scT^EIrF4b^ 

0293 655 VlCchifprtntrol 

029fl 560 VIC chip commamj 

0295-0296 MI-6&2 BitEimimi 

0297 U3 RS-?J2 HdiM^ 

029B 66J ' tHii ro >end 

0255 -O^A 665-666 R5.^ ipwJ/cixfc 

0^0 667 R5?32 rewv* pg^rPiA 

^2*: 668 R5?32tnpuipii^nnr 

029D G69 HK32Tr*n:tmripojme' 

029E 670 HS232oulpui pander 

029P -fl? AO 67 1 ^7? (RQ u ^ duriiq tape I/O 

0300 -030 L i&S- 769 Eftdf mesEsp? -m k 

OM? -D303 7TO-77 J BASIC wirm M*rT link 

ffHH -0J05 7:!-773 CFUfidi BASIC lolwns N4ik 

0^^-0307 T7<-rYS Pnni E«tnilinli 

01*18-0309 7:6-717 Sfan nt^ BASIC cod* link 

O30A-O30B 77a-7r9 Get^inihnm-iJcdciwnE |mk 

030C-03:^ 780-787 UfluHwJ 

0JI4-43I5 788-789 Hjrdivzre inJ^Ff vp^ vtnop (£ABF^ 

0316 -Oil7 79(^-791 Birtkintpnupl ^«lor IFED21 

03IS -0319 79J-793 WVI inEerrupf vKhy (FEADJ 

nil A -0^1 B 794-79J OP£N v«Et>r |F40A} 

03IC-021D :«-r97 CLOSE vKiDF {F54A1 

03ie-03IF :9B-7« Sti-irjc^jCvErtor JF2C7] 

0320-0371 BCO-SOl Sn-Curt&ul vEdqr |r309l 

0322 ^3323 B02-S1T Rwm I/O v*!cior jP3F3j 

03?4 -0325 B04-805 ir<PUTv«tof jFZOEh 

03?&-O32T 806-807 Oulpuf vmur ;F27A| 

MJS-Olsq 808-809 TesJ-^mPin^fly (F770) 

037A-O32B 810-SI I OETv«lcr (FIF5) 

0^?C-D32D 812-813 AbcFi I/O vwfnr (FJEFt 

m2P-032F 8I4-«IJ U5Rv«EoT fFED?) 

0330-0331 BlB-«i: LOAOImH (F549^ 

0332 ^3ii 5tfl-6l9 SAVE Ipnk (F6B5h 

033C-O3FR 8JB-I019 Cawtle btjFFf r 

OlFC-O^FF [020-1023 Unu5«t 

MOO -DFFF 1024-^095 3K RAH e«j»ftMOn itea 

inoO-mFF h1096-j679 Mormal BASIC fr*T<»rt 

I£0fl-1FT9 7680-aiyi Normjl 5cr«fifr*m<jr^- 

1000 -1 IF9 4096-4^1 Screen n>moP\ v/«cpdnNbOfi 

1200- ^60S- BASIC rt>tmurv w/mpanMn 

3000 -7FFF ^\^-'^27fv7 H*morv txp^n^^on 3f& 

800U -BFFF 327Sa-Jfi«63 CharacWr bit maps 

WOO-SKF 3686J-36879 VidwlnreriATj-Chrp 

SIIO-9IJF J"l3ij-i715l VlAlnitFtite- "^m 

yi20-9t2F 37152-37167 VIA Pnieriiw- - ER(J 

S40(3-95FF 37&ftB-38399 AJl^nii? C4ik»Mr NyftWr 4rft* 

96^5 -giFF 3a4t><l-jayi t M-pr colour N^bfe aFt^i 

ArH>iJ-BFFF 40960-^91^1 Ilu^-m ROM Jre,* 

rOlKP-FFFF Jyi5:-^56i6 POM BASIC tf^dOpwjlmgSvMmi 

FFBA-FFFS 654]8-6S5i^ JujnpTahk. ln<ludhiMi 
fTC6 5ff IrfMji fhrnnnri 
FFC9 SfiOuLpulcNartntI 
FFCC fieMufH^dtfaulrl/Ochani^K 
FFCP INPE/T 
VFTrJ PRINT 
FFEl T^t S(op k*^ 

FFE1 GET 



FJlA-l rfpnifiJkf^nvtfni F67^ 

EDW VJ^^hlpdtHJuJc^ F72H 

FJim -SfwenlmrjddNkjv, F73i 

JlE14 Send th\k F7^l 

K17 Sffnd liMN F7f,7 

E£3C S^ndiooEhjkhdF F^7^l 

EE4H Send 10 -vFul tHl^ P77E 

EEB7 T(m*HJuJ uil wrul F7AF 

FT.O^ Send Ji>J*n SA PTET 

E£C^ CledrAfN P8JD 

I-;FCK VwfEjIkSA FBS^ 

I^:E4 ^nd s«ru9l dHtrred :^T 

Kfffi >^TKl urildik F88A 

hlflM 5i^ un.Ktfpi' Fb^ 

EFI9 R«-nvf Ffcpm j^tdl hii^ FflAB 

tfX4 nc^rkNr^ciii V^HE^ 

KFBD Clu^kliiwufl FBCI^ 

Fjg6 [>i*- ] n> F8E3 

EFA:t fiS?i;J ^ff^d rHUI> fiFA 

KFEE ?W* RSJ3^ b^t*? scud F94B 

FIH6 ErrLprupquhi FH6D 

piL^7 Compulv bil cwJiht F9RE 

Httf RS^J2 rn-«vf (%Urt FAAD 

FThSft SnuutLhU'wiit^ FBD^ 

FEfitn Rrcci^F|WTti vfroF FEDR 

V^^\2 Rb-L ^^ r iFV-f rr ui I ertiir FBEA 

FllA'-. Rtnmpbrttiktrfui FP^6 

FlIAK RrrHT^-rirjrnf HT(fcT FCOR 

FnB4 Bjddf^t^r F(^- 

FIJBC FHlrEjhRS232 FCCF 

FOf.t} Send rch R5:? i^ butVr FCF6 

Fllti inpuMruiiRSJJJbidMtT FPCH 

FI4F Gt^l^Jpr^R^>3^buFI♦f n>Jl 

FlHi CtiK-k ^ul biis Ktlr- FD3B 

FL7J Ut-vMQT^ FDjJ 

FlhJ Pfl|]MMtrtti Pmf 

Fl Fli l>t Fn52 

rjfi ihJFnRS2i,i FDflFi 

F-N*: Iptpul FDFl 

F?ys fiH lj|pe/^nj|;Rr5L^t„f FDFy 

F"J7A Chitput FE49 

rj<tN E.^ u,^ FES^] 

r-t7 "^Hinpuldpaicr ■ FE-" 

Rtt« SH^»^Pi[nPld*-^ni FEtTh 

F^i-IA tkj* FEbF 

FUC^" FiPHlf^le IT-7:i 

f:3or SflMct-jiii^ F^-^'i 

F;J^f Aljufl jSI Nit, VYM 

tWl Rpsltjre<W.Hiltl/n FFLAH 

F4l^A lJM>riFri|ierum{ FKDJ 

F-I^f^ Srrid SA F^.DK 

F-1C7 Op*n Kii'l\U FF^(h 

Fiijj LOA;>p¥«Tjn* ":^t- 

»fi47 St^lARCHlNtj 117 J 

F65H PfiniFi3r npinif H-HA 

Ffi6A [^JArilMpA'ERIFVfMp FFJA 



SAVE piruftTdiTt 

SAVIFiU 

BumpckKk 

Gel Etme 

S?l IfcPTt 

Afftwi ^r4jp h*n 

Find dfrv Upr hKHJFF 

^ntp idpr ht jdt-r 

Ge* bu Fief dddrc^h 

^ tH^ffn^r H-^rt eiidptiini«> 

piTHJ spvcilhc nt^d^r 
3un^p rjpf putllvf 

PRESS PLW 
Check t d-v^e^ir' M .d ii\ 

PRE-i^ RrX^jRi ' 
InittJC^ Tibpe rvdd 

Ij^HlJEf Id^Jt wnEf 

Commitn Lip^ feiKf ^nCe 

Ciprk iaji* ^op 
Sfl iiminq 
Rt^biE^tlRUh 

RpmH poinlf'r 

N^^ ijfjf t ^urdLlt^r >rtu[P 

Toqqifr I^L^ 

Djid vf ntb' 

LfEtfli-T hnrt-flRi^] 

Rf^FLrff itiEurs 

_Srt i-^^jr 

Kill rntituF 

Chn^k Pi^jd-'^riET'puiPLler 

Bump rhtfi^uriEv ^AiiEhlvf 

Pin« rnj p t^icr^ 

Chetk A-RDW 

:wl Kef ruL' 

iBy %-ect<prN 

Jnhtijduel/r>r4f4\ 
Sd%e4bEd nritn^ 
S^it^fikdfl^K 

Fldfl^^ 
Stt iinb^tiUl 

Rr-irl^ ^1 Eikt-" '^F nif ri]F\ 
Rvrtd^^l t>jE|Lhl[][j1 nierPmri 
THr nirrhiH\ kPtarnji^ 
KMI inlefnipl m\f\ 
REMFT/srOl^^-irm^.irt 
VH|R5:?1J*t^Lrrrict^ 
RrV<wf & *-xH 

K.^j:i2 iJintnA l>»^ 
MjmlROtfjtrt 
NrinibiP f^ini> uL^E^ 
H4TdM JFt' 1 etl4jf s 
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VIC 20 Standard Configuration 



FFFF 



6560 VIC Chip 



EOOO 



COOO 



AOOO 

95FF 

9500 
9000 

8000 

2000 
lEOO 



1000 

O'lOO 
0000 



8K Kernal ROM 



aK BASIC ROM 



Colour NybCle Area 



VIC Chip & I/O 



Characier Set 



65535 



S7344 



'/2K Screen RAM from basic ViC 20 



3V^K RAM for BASIC 



K RAM WOFK Space 



49152 



-10960 

38399 

38400 
36864 

32768 

4096 

7680 



■1096 

1024 





VIC 20 Expansion RAM Memory Changes 



Exp RAM at: 


BASIC Text [ Screen 


ColourTablc 


none 


4096/ilOOO 


76S0/E1E00 


38400 / S9600 


1024/4095" 1024/J04QO 


76SO/SIEO0 


38400 / S9600 


8192 and up | 4608/11200 


4096/ SI 000 


37888/ 19400 



VIC 1210 3K RAM Expander 



VIC 20 With 40K RAM 

VfC !020 Expansion Module Required with: 

1-VICI2I03KRAM 

2 -VIC mOSK RAM (Switches 2,3,4 down -Switch 1 up) 

3 - VICl ! 10 8K RAM (Switches 1.3,4 down -Switch 2 up) 

4-VICnil I6KRAM 



FFFF 



EOOO 



COOO 

AOOO 

95FF 

9400 
9000 

8000 



L2D0 
1000 

0400 
OOOO 



SK Kernal ROM 



G5535 



SK BASIC ROM 



VIC 1 no SK RAM (2) 
(jsable only wiih PEEK. POKE & M/L) 



Colour \ybble Area 



V[C Chip & 1/0 



Chaiacler Sel 



VIC 11 10 8K RAM £3) 



ViCnn l6KRAMt4) 



57344 



49152 



3'/j K ol RAM from basic VIC 20 



"/jK Screen RAM from basic VIC 20 



V!C12I03KRAM(1) 
■jsable only wiih PEEK. POKE & M/LJ 



K RAM Work Space 



9000 
9001 
9002 
9003 
9004 
9005 
9006 
90O7 
90OS 
9009 
90OA 
90OB 
90OC 
900D 
900 E 
9flOF 



9110 

91 tl 
9112 

9113 
9114 
9115 
9(16 
9117 
9n8 
9119 
9i]A 
9118 
9I1C 

9nD 

9\\E 
SWF 



40960 




38399 


9120 


37888 
3686.1 


9121 


32 


res 


9122 
9123 
9124 




* 


9125 
9126 


27'/;; K for 


9127 


BASIC 

1 


912S 






9129 






9I2A 


461 


}S 


912B 


4096 


912C 
9[2D 




912E 


1024 


912F 










nterlace 


LdlMargm{ = 5) 




TopMargin{ = 25) 




kret n Ad 

Birs 


Numberol Columns ( = 22) 




BilO 


Number of Row? ( = 23) Double 




Input Raster Va^ue Bit5 1-8 




Screen AMjezs 1 Cha'ader Address 
3j15 13-10 f Biii n-lO 




Horizontal 

— Lighi Pen Input 

Vertrcal 




34 

— Paddle Input — 

Y 




ON 


Voice I Frequency 




ON 


Vojce 2 Frequency 




ON 


Voice 3 Frequency 




ON 


Noise Frequency 




Muiti Colour Mode 


Sound Ampijfudc 




Background Colour 


Foregnd' 


1 Border Colour 











6S22 VIA 1 








DSP CTS DCD- R[- DTP PTS 
In Jn ]ri In Ouf Ou( 

RS-232 imerface or Parallel User Porr 


DaTd 
In 


■Unused'ieeS9nF 


Daia Direcuon Register B(fOT 591 10) 


Daia Difecliurj Rei^isler A(for 191 IF) 


TIL 
Tl-H 


RS 232 Send Speed: 
Tape Write Timins 




Tt-Lal( 
Tl Larr 




T2-L 

— RS232lnputTimJT^ 

T2-H 


Shilt Register (' unused) 


Tl Coniroi 


T2Ctrl 


Shifi Regisier Control 


PBLE 


PALE 


CB2 RS 232 Send 


CBl Orl CA2 TapeMolorOrl 


CAl Ctrl 


NMh 


Tl 


T2 


CBl. 
RS 332 In 




1 CAl 
IPESTOPE 


1 


NMI En 1 


Ti Enab 


T2 Enab 


CBl En 






CAl En. 




AT^ 
0^1 : 


Tape 


Jc>vs1ick 
Firt Led Down Ud 


DdFd In . 


!>t:'.dl 
Clock In 









6522 VIA 2 








Jovslick 
Fiichi 




Keyboard 


Tape 
Out 










Ro\s' Selei 


:t 


Keyboard Column Inpuf 


Data Direction Register B(lorS9120} 


Data Direcljon Register A [for 1912!) 


Tl-L 
Tl'H 


:hL 
:hH 


Cassette Tape Read. 

Keyboard and Clock 

[nierrupi Timing 




Tl-Lari 
Tl LaH 


— ^ 


T2-L 
T2-H 


Sena! Bus Timing 
Tape R/W Timing 


— 


Shiti Register!' unused) | 


Tl Control , 


T2 Or! 


Shift Reflister Control | PBLE 


PALE 


Serial Bu5 DaN 


iOul 


CBl Ctrl 


Serial Clock Line Oul 


CAl Cirl 


IRQ: 


Tl 


T2 


CBl 
SPOin . 




1 


■ CAl 

Tdpt: In 




IRQ En 


Tl Enab 


T2£nab 


CBl En ' 






CAl En. 




■Unused (see J912I) 



:J6864 

36865 

36866 

36S67 

36868 

36869 

36870 

35871 

36872 

36873 

36874 

36875 

3S876 

3&S77 

36878 

36879 



37136 

37137 
37138 
37139 

37140 
37141 
37142 
37143 
37144 
37145 
37146 
37147 
37148 
37149 
[JTISO 
37351 



37152 

37153 
37154 

37156 

37156 

37157 

37158 

37159 

37160 

37161 

37162 

37163 

37164 

37165 

37166 

37167 



o 

U 

EA 

a 
Z 

o 
E 



g 
g 





i 

H 
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SuperChart: VIC 20 / Commodore 64 



£ 

o 

O 

E 

E 



u 

e 

U 
> 

t 

X 

u 

& 



I 

s 





I 



DEC MAL 


HEX 


ASCI 


SCREEN 


BASIC 


6502 


DEC MAL 





00 




9 


end- ine 


BRK 





1 


01 




A 




ORA{J,X} 


1 


2 


02 




B 






2 


3 


03 


slop 


C 






3 


4 


04 




D 






4 


5 


05 


white 


E 




ORAZ 


5 


6 


06 




F 




ASLZ 


6 


7 


07 




G 






7 


6 


08 


fock 


H 




PHP 


8 


9 


09 


unlock 


1 




ORA# 


9 


10 


OA 




J 




ASLA 


10 


11 


OB 




K 






11 


12 


OC 




L 






12 


13 


OD 


car ret 


M 




ORA 


13 


14 


OE 


lexi 


N 




ASL 


14 


15 


OF 











15 


16 


10 




P 




BPL 


16 


17 


11 


cur down 


Q 




ORA(),Y 


17 


18 


12 


reverse 


R 






18 


19 


13 


cur home 


S 






19 


20 


14 


delete 


T 






20 


21 


15 




U 




ORAZ.X 


21 


22 


16 




V 




ASLZ,X 


22 


23 


17 




w 






23 


24 


18 




X 




CLC 


24 


25 


19 




Y 




GRAY 


25 


26 


1A 




z 






26 


27 


IB 




[ 






27 


28 


1C 


red 


\ 






28 


29 


1D 


cur right 


1 




ORAX 


29 


30 


IE 


green 


t 




ASLX 


30 


31 


1F 


blue 


*- 






31 


32 


20 


space 


space 


space 


JSR 


32 


33 


21 


1 


! 




AND(I,X) 


33 


34 


22 


H 


IP 


m 




34 


35 


23 


# 


# 


# 




35 


36 


24 


$ 


S 


$ 


BITZ 


36 


37 


25 


0/0 


% 


% 


ANDZ 


37 


38 


26 


& 


& 


& 


ROLZ 


38 


39 


27 


/ 


/ 


/ 




39 


40 


28 


( 


( 


( 
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moe 


^16 


* c4 IN^E^T^oulstaj^nii 




033C^O3FB 


S26-i0l* 


Cassefle buNer 




0067 


103 


S*<m f^'iluBitoi cofiinni poiiwr 




O0D9-0flF2 


217-242 


Stiwnti 


neltnktiWt 




0340- 03TE 


S3?-6^ 


iSpf (tc 1 ^} 




oofia 


104 


Anum'l Jii-ofder (ovprlio"! 




00F3 - 0OF4 


.'43-245 


Screen col4>ur poinCvr 




038O*O3BE 


S3fi-9jfi 


l^prrte 1 4} 




iW&t 


105 


Attum'? DiDi>ntrl. PC. 




O0F5 - IBFii 


245-24^ 


K^lyurd pmi ntpr 




03C0-O3fE 


960- 102 J 


iSpf d« 1 51 




IHI&A-0U6D 


]0e-JD5 


AccLim'J MtnEou 




0LIF7-C0FS 


247-34& 


FG-?J2I 


Scv pntr 




O40O*G7F7 


1024-2039 


Scr«ii memoFy ldri*lii) 




0O6L 


110 


Accum'Z- £>pon«nT. tK 




O0F5 - WF* 


249-250 


RS-?32 Tn pntr 




07F8 - CTFF 


2040-2047 


Spnw PotFii«n [dtFwln 




006f 


III 


Siqn (Dm pariHip , Acc'l vi'2 




COFF-OIOA 


256-266 


RHMdrtg 


ri> ASCII work ir«i 




0S0O-9fFF 


^043-40959 BASC RCW m? itwr- 




C070 


II? 


Acrurri'l li— (BdrilmuridJnjJ 




0100 ' 01 K 


256-31 ft 


Tape trrDT Idq 




aXKl - 9FFF 


32-6B-10959 AH^rnaie ROW plui^-ui rfca 




M7I - 0072 


113-114 


Caudle turf Len/SntG panrv 




OIDO-OIFF 


256-511 


F^DCCSSDf S43Ck IWd 




AOlXi-BFFf 


4lJ%rM5lS 


1 ROU 


BA»C 




0073 - ooa* 


1I5-13B 


CKRGElKjbrDut.iv S^ BASIC rtidr 




0200-0258 


SI2-«H? 


BASIC mtut builff 




AftXl-BTFF 


4096*^59151 Alrwnae RAM 




0C7A- OG?B 


I??-I2l 


BASir potnler 


iMitJLinEijbnn) 




DZ59 - 0267 


bOI-felO 


Lo^i^l fil4> tsb\e 




COQO-CFFf 


45132^374 


r flAM 


memofv mcluddnBaberiiaJ4> 




U0fla-006F 


Ii9-I43 


RMOwvlvBJup 




0263 -02&: 


61l-«20 


[Wiff ' 


ufcde 




D000-m2E 


532^R-53r*4 Viflw Chip (<i56fi] 




0090 


144 


5nriniiflftJ5T 






02^- 0?76 


621-1^ 


^ Add% Table 




moo-wic 


54272-S430U SouAd Chip (6581 SiC] 




005} 


145 


kvyiwilcti PIA STOP and PVSridgi 




O27''-O2e0 


631-tflO 


Kev'bwrd burtef 




DflOft-Derp 


55296-56319 Cokw 


r flvbftk n^emo^ 




<m? 


146 


Timing conuain fo' !«* 




02HI -0262 


6il-t42 


San Df flA5(C ^en-ory 




Dcoo-cx:oF 


^tJ?Ck5613^ Int^rfarpchipi lRf>:^'32GClA) 




ixei 


147 


Load ' Vrnfv ^ 1 




0283 -02£t 


643-t«4 


Tupol BASIC-ytiMr\' 




DJXK^DDOF 


56576-56591 ifictrfact thlp2-NMJ(^^5^6ClA^ 




OOM 


I4« 


Serial cUpul Oeftrrvd ctii^ 'ioj 




028& 


645 


S«f itl buinnmut il^ 




DOWI-DFFF 


5324^53294 Aitrrmi^ CharHerset 




Offli 


149 


SfiSl Oe^MTpiJ ^fijridef 




D286 


646 


Curren! i 


inlour c«1p 




EOiB'F^Ff 


^7344.&SU5 ROM 


nperatmq ^slem 




00% 


150 


Tape EOT rrtn^ed 




tasT. 


U7 


CoiouruniJtri^ji^ff 




EOOO-FFFF 


5734+-5Mi5 Altf rrwlr HAM" 




0097 


151 


Re^ir^-uve 






DUS 


649 


^cre«n nwnwry pige 




FFSl - FFFS 


GS4D!^-6S^5 Jump 


Table, Inciudmq 




w^ 


152 


Hew ma'^r iiprn IiId 




tsn 


649 


M^J: M^ 


[^ k^W tMjIftf 




FTC6 




Sfll 


npuc4:ft»nnpl 




CHB9 


153 


hfnji lievjte. rcrmjlly 




ta$A 


6S0 


Repeat ^31 k?---s 




FTO 




^Oullnjlcnannel 




009A 


154 


OuipuiCMDdFvicE, mmiallyS 




Uttft 


ai 


Rw*^ iP«*J "rw ncef 




Ff>tt 




Reflore defiuli J/0 channvb 




IM8B 


155 


T4pf chaiarter pjnl>' 




03K 


6S2 


RepeoJ dclav counicr 




FFCF 




tNPLT 




[i09C 


156 


Bye-rrtnvn] lloq 




D2C0 


633 


K^board Shifl/fonl rol flaq 




ffta 




PRINT 




009D 


157 


Oirpcf <: UO/RU% > oiirpul mrdnil 




028E 


654 


L^ shi^l 


:>ancrn 




FFEI 




Tr4 5K4>htv 




CpI»E 


158 




kj^tOai Dirf'er 




nZBF-0290 


CSttit 


K^board tathrB vf up poLni^p 




FF«4 




OE^- 






Commodore 64 ROM Routines 


























AOOO ROM conlroi vnoH 


ADt^ 


P«lonti]NEJCT| 


G824 


PfrtOfm|POKE] 




E30E 


P^Horm (ATN| 


£[©[) Send i^it drtffTVJ 


1 


FTjn 


Fii^ any la^ Fi^^dr 




ACnC l^Fyvord dclion vedors 


A 078 


Typt miKM Chfck 


B&fO 


Prtnnr JWAFTJ 




FJ7B 


Wdrmr«sun 


EDEF 


Send 'unlaJk 




F75A 


Wnte tape heirilvr 




A052 FiirKrionv«njr» 


AD9E 


Ev^ualF ERpreuion 


B849 


AM 5 




EJ9^ 


InniiliH 


EDFE^ 


S^nd vJi|4Sf*n 




F7D0 


Gfl frjNef *ldfeu 




AOR] Dpvraiar veRorE 


AEAe 


CcnilBni - PI 


B£50 


SuUracl-PrDm 




£3A2 


CHflGET lot zefo pant 


EE3.1 


Receive ^Fom semi bus 


F7D7 


Sel butler slart/end polntef^ 




A09E k?v^Drd} 




AEn 


EviliHie wimrn bntWis 


B853 


Pf Hof m I^HmC] 




taer 


loLUaJjze Bh^C 


ECaS 


Sef lat clock (yn 




F7EA 


Find speciFir hKider 




AI9E ?.i^oi ir>ta*tti 


AEF7 


J 


B*6A 


Pfplorm |.iddl 




U47 


Vtcior^ tor tJOO 


EfSE 


S«f id clock oil 




F8DD 


Bump t^ poinrvr 




A3?& Dtot meoap ««cf on 


AEFF 


cornftA 


R94T 


Complement FAC' 


■1 


E«53 


Inmalize v^lDF^ 


EE37 


S^I^ICHitpvll' 




FT^lr 


prtispla> ■ 




A3G5 hliH mrtu^ 


AF08 


Symw fiTor 


aSTE 


'au«rriQW 




£^SF 


Power-up rlHs:id^ 


EEAO 


Sef idS outpul "O" 




F82E 


CrKcktqv^EaJu:^ 




A3BA ^unSKkPor FOF[/OffiL,& AFI4 


Ch«k rin^ 


BBS3 


Multiply &y zero &vre 


ESOO 


Oti/0addr»L 


EGAS 


CtLfchilmAciock 


ra3B 


preui^ard 




A3Ba fctetff -nwivKV 


AF20 


5earf ti Par vanable 


B4EA 


P*rlc»Tn]LCMj] 




ESO^ 


Ctf scrt*n ^iM 


EEB3 


[>c]i> \ ms 




F84I 


InHiJi^lapei^^d 




A3FB ChHh HMck deph 


AFAT 


Sefiip FN rcTrrrtCf 


BA2B 


PerH*injmultiplyj 


ESOA 


Ful/g** ^c^w/wlumn 


E£QH 


R5-J32 5*nd 




Fa64 


Iniiat^ tap^ wri1e 




A40S Ch*dt mffnvy ipKt 


AFEb 


P«TWrm|OR| 


BAS9 


h1ulliply-a-lHr 




Esia 


lnitiaJizel/0 


EFK 


SerriJ new 0:^232 byte 


F875 


Common \^^ cMt 




A43S 'oul olr-irnmry 


AFtS 


PffSym lANDl 


BA£C 


HcinoiV ti> FAC2 




E5^J 


Ci*ar ECf««n 


EF^E 


N4>[KR frtor 




FSDO 


Chfck [ape scop 




A437 Eirar rou'ini^ 


B0t6 


Cunpirp 


BAB7 


Ad]ufl FAC'l/-2 




£566 


Home f uT«rf 


EF33 


ho-O^cnor 




F3E2 


Sen^ad niTiing 




A4e9 Bfi£A<nl(y 


Boai 


Pcfotm [DIM) 


BALU 


U ntKrilo w ovfrikhW 


E5fiC 


Set screen pointPTi 


EF3B 


□luUe tim^ 




F9ZC 


RfadiapelHts 




A4 7 4 'rMrfv ■ 




BOW 


LtXai^i^ridblF 


BflES 


P'liilliply by EO 




ESACh 


Sfll^dHkull^ 


^^A 


CoftlpuEF bft tdunt 




FA6*) 


Scot? r^x chin 




A480 RtaVlcF BASIC 


eiij 


ChKkL alpPi^rwIiE 


BAF9 


- IClin [lurtrmpl 




€se4 


Inpot Irom keytc^rd 


EF59 


RSJ3J reqcive 




FBflE 


Re^*t fointer 




A4M: Kinditrrtw 


Ill4 


B1ID 


Citaif vaTiahifl 


BAfE 


OivideFFvIO 




E632 


InpuHroni KFttn 


EF7E 


Srtuplorecervr 




FB97 


?^e^ <liar4C1FF SftUp 




AS33 Rt-cTLUn lins 


BI54 


Array pointer UDrDulint 


BBIZ 


Perfcnn |iJnnJe| 




E6A4 


Qucrielesi 


EFTS 


Receive panly *r?o' 




FBA6 


Send lTaEl3itEOR to tapv 




A^fiO RKCivFinput lint 


B1A5 


Vj|u*3!?6a 


BBA2 


MEimryloFAC'l 




E69I 


Setup ^r«npfint 


EFCA 


H«*lvtcnTTflli* 




FBCB 


Wrrtedaiitotip? 




AS 79 CTi]n;li loktns 


BIB2 


Flc4l-lii«1 CTHl.rrSiOf; 


BBC7 


KAC'lio memory 




FAB& 


Attvance CLrnwr 


EFcn 


Restive bie^k 




FBCD 


IRQ en^ri' t^oNnt 




A6I3 FindBAilCliflf 


B1D1 


Sfljparrav 


BBFC 


FAC-amFAC-l 




^^ 


Retical cur^of 


EJnXh 






F(^7 


Winf ia[>el4«^er 




A642 PFriCfTi INEWJ 


B245 


BAOSIBSCWPT 


BCOC 


FAC-I toFAC*? 




E70E 


Sack jnt[> prevHXis line 


EFEI 


3ubmri to fS23Z 




FC93 


Rmdrc normil IRQ 




MSE PtHtTii fCLRl 


B24e 


1UEGAL OUANTTTV- 


BCIB 


Round FAC- 1 




ETie 


Ouiput In sown 


FOOD 


No-EKfi ff rcrf 




FCBH 


Set ITO vedor 




A68E BtdCbpltli 


iiyiiniei 


B34C 


Compvip trrdy tm 


ec2B 


i>lsii|n 




Efl7C 


^ to n«xC Ihne 


All 7 


^ndlDRS?3? buffer 


FCCA 


KnII :ap« nvotQT 




A69C Pnfcmi [UST] 


B37D 


Pf rtwm [FRE] 


BC3» 


Peiform [SGP*] 




Ee9t 


P*Tlotn<rflufO> 


FCMD 


lrrrKJCfh^RS232 




FTDl 


Chetkr^'ft- potmpf 




*T<Z PtHffT[FOR] 


fi!9] 


Fi--rk>ataiov»nl«n 


ecM 


PwTorm |AB5J 




E£A1 


Check krw dpcrefnent 


M38g 


t>t iTom R^32 




FCDB 


Sump r/w pOhfiler 




ATED fJKulF daJnwnE 


B39t 


Pf rtmm [POS| 


BC5B 


CainpjrFFACI TO mem 


EeB3 


Ch«:k i"M irvemeflc 


FOA^ 


rbfck xnat bM$ id-fl 


FCE? 


Power reset em ry 




AS ID Pnlt-in IRE^rOAE] 


B3A6 


CTiHk dii«r 


BC96 


F|Mr-lL<«] 




ESCB 




FUED 


Mnu^ 




FD02 


Chttk8-Kpm 




A82C Bp«» 




B3B3 


Prhvm|i:iEFl 


eccc 


P«lQrm[INT] 




ESDA 


Colour code i4b^ 


F12B 


Priin ildirtn 




FDIO 


S-ROMnuik 




AflJF P«lt-m[STOP] 


a3El 


ChKk FN syntu 


BCT3 


SJimg tc» FAC 




EBEA 


ScTDUscr^m 


Fl3t 


[>i 




FDI5 


X*rriif rrtct 




A^l Pnlorm [END} 


t3f4 


Pftlormtn-I 


eD:E 


Ol ASCII iTigil 




ES6^ 


np^nsfi^»cin sm^n 


FHE 


Irom Fe?32 




FDIA 


KemaimovB 




A857 Pmttm [COhTl 


a46S 


Per&rti |STB»1 


BDC2 


PnnI IN 




ESCS 


Movtj sc-trtdn* 


flS? 


Inpul 




FD30 


VoctOfS 




AATl PerfvrrrJRUh) 


B475 


Cikul««Pni^ verror 


hDCD Pm lirv niintWf 




E3E0 


SyFKhronitecokwr tMftsJer 


FI9& 


C<l tape/ vi4l/r^^32 


fD50 


InjtiaJhje %vstem const n1s 




AASS Prrform jGOSUBr 


B4B? 


5«r up Elnng 


BDDD Floal na ASai 




E3FD 


Sel 5tarf-t^-linr 


PICA 


Outpui . 




FD9B 


IBOvtnoH 




AflAO Pwfof m fGQTO; 


B4F4 


HAk# nujn Per Hnnq 


^16 


Oecimtl nnsiants 


E9FF 


C^r vret^n linf 


Fino 


tcitfpt 




FDA3 


ImtuJizeJ/O 




AaD2 P*rform [RETTJfiNj 


BS2€ 


GirHetCfFliftlion 


SF3A 


Tl canSanti 




EA13 


PnititoscrteA 


FME 


Sfl irwuidevKt 




FDDO 


Eniblf timer 




ASFa PerhHiTL {DATA) 


BS8D 


Cifck i^i-ae^tbiJily 


&F7I 


PcrlcLTfn [SOR] 




EA24 


SyrbClirurHtf cclouf poifWf 


F^SC 


5e1 outpui d^^n 




FDF^ 


54Vf Qlename d^t* 




A906 5an Ithf rtll VHAOHfit 


B606 


Culltavriij^ 


BF7B 


Pedoim ioowert 




EA31 


intenupl - clock e1^ 


FMl 


CloxlUr 




FEOO 


Save rilr dmiits 




A93A Prrlniltlir 


1 


B63D 


CoRCJieiuIr 


HFB4 


P^rlnm jn«^i-F 


i 


EA87 


Rc^ keyboard 


FMF 


Find hie 




FEQ7 


Get status 




A93E P*dc»in1«EMJ 


Bff7A 


BuihlBniHrUi memory 


BFEP 


Perlwm jEXP| 




EB75 


Keyboard wiect veclor^ 


F^IF 


SftlikviKit^ 




Ftl8 


Ha^ sf a^^ 




A»4B P*rfffin|Oh] 


B6A3 


PivaEd unwanWl itinn; 


FD4J 


SmeswaJ 1 




Efie] 


Keyt'O^rd L - uiuhitlfd 


F32F 


Abon ill liles 




FEIC 


Set ttriua 




AS6E Gfl fntiJ P0.nl rfumbfr 


B6DB 


Orati dTHndOr (Ikkl 


E059 


Sffife*-^? 




EfiC? 


KiMward 2 - shilled 


na^ 


HesloreSffiuHI/O 




FE21 


Srt timpouE 




A9A5 Prflain ILTT] 


B6FC 


PvkHtn ICHRlJ 


£057 


PerlormlBNDI 




E0>3 


Ktv&o*rd3- i:cHnim' 


F^*A 


Do hie open 




FE25 


Red^ua tor o' mtFnorj 




AASO P*rtonn IPRrWT-] 


BTOO 


P*rk*m|lFPTl| 


E0(9 


"hreakpnmli" 




EC4^ 


Criphio/ieu comrL 


F3D5 


SendSA ^ 




FE2: 


Read top ol memo4\ 




AAie Pfrli:»iii |CMD| 


B72C 


pFTliyin [iyCKT>| 


ETZA 


Pprlorr. |^V5] 




ec^F 




F*IH 


Open R5232 




FE3D 






AAAO ftrlofTi 1 PRINT] 


BT37 


Pertom [HHft| 


EL 56 


Pf^of c-r jiAVE| 




EC78 


Jiwr^wr^l .1 


F19E 


LDAnpNVgram 




FFM 


Rcid/sct baiom oT n^mof^' 




ABLE ^niBnriH 


ttaiPly i| 


B761 


Pu II dnnq paranwMrs 


ELS5 


Perfarn]^'ERIFY| 


1 


ECB9 


Video chip setup 


F$AF 


'^eaiching 




F^43 


NMI entry 




AB3B Pnni Pcrmdl chuHln 


B77C 


PpffarmlLENi 


EtBS 


PerfomlLOADI 




ECE7 


Shtii/t^n enjoi'/iltni 


F5C] 


Pnnt litoname 




FE6t 


Warm start 




ABTl ELiJ I'uH.riXHjrinp 


B782 


EmrvrifL^mMK 


ELBE 


PfffonTiinPEN) 




ECTO 


Screen hn addreu low 


F502 


"lOfldiraq/'^nlVtf^' 




FEH6 


R«ffilfiQSiCut 




AB:B Pcilonn [GET] 


B7^ 


Perfami [A3C| 


ElCT 


PertO™iCLOSE[ 




ED09 


S«nd talk' 


f5DD 


SAVEpm^m 




FEBC 


ln[errv|it c^it 




ABA5 PefWrm [INPLTT'] 


B7&B 


Input bfntp^EvnWF 


EID4 


Pfljirrwferi Par L0AD/5AVE 


EDOC 


S«nd 'liMcn 


FS8F 


Pnn= SAVING 




FEC; 


HS-232 timinE laUr 




ABBF Pwtoim [INPLT] 


fiTAD 


pHfernijVAL] 


E206 


Cneck delUiH p«ramFlv<» 


ED40 


^^nd IQ serjal bu^ 


F69B 


Bump clock 




FED6 


*JMIRS-232in 




ABF? PiymffSi-ipm 


B7EB 


PuinMTffi iDT POfcE/WArr 


EZOf 


CE^«:k lor comma 




EDK 


SeriJi CirfiMui 


F3BC 


UnPIAkryrefldina 


FF07 


NMIlQ^232ou[ 




ACOe Pnn^miREMJI 


fi7F7 


FlHI-liiiRl 


E2I» 


PAI4rT«reH roroptn/clow 


tJffiJ 


Send listen SA 


fSDD 


GetEjrnt 




FVAl 


Fake IRQ 




ACFC Inpulemw 


meuaiie^ 


B800 


PefforiTilPEEK] 


a^ 


Perrinm[COS| 




ECQE 


Ck*F At^ 


retH 


S«IUn>e 




W4S 


l^tmry 












E26B 


Ptrform |SI*i] 




ECCT 


Srnd laJL SA 


F"qEO 


Chetk sic* kfv 




FF81 


Jumbc KJmp table 












E3M 


PffrtDim [TAN] 




ETO: 


■^aii For clcHik 


FqFE 


Output ern^' xrc^sa^eb 


FFTA 


Hitd^art vectors 





DOll 
[XII2 
D013 
DON 

D0I6 



D020 
D021 
D022 
D023 
D024 
CXI25 
D025 



6566 Video Chip 
C64 Control & Miscellaneous Registers 



6566 Video Chip 



40 



ItilefKled 
ICIr Mode 


^ 1 

yap. 


rCispfiy 
■ EnaWf 


1 now 1 — 

SeEecl 


Y'Scroll 




Raster Register 


- 




Lieh[ Pen Inpui 




X 
V 



H X 


Rese! 


MuLn 


CoJjinn 1 V Crf^ii 



D018 


VMI.! VW]? VMU VMIO 


CBI3 C6I2 CBll 


X 


DO] 9 


IRQ 


Jnlerrupl S«nft«: 


' Ltghr 
Pen 


Caliision 




Rasier 


DOIA 




Interrupt EaabiCn 


Light ipi-Sp^ 
Pen CoLJSjan^ 


Col|LSiori& 


Raster 



Colour RepciAters 


X 


Exreriot Colour (Borde^ 


X 


Background Colour '0 


X 


Background Colour"! 


X 


Backgiound Colour '2 


X 


Background Colour '3 


X 


SpnleMulEiColour "0 


X 


Sprile MulIiColour'l 



53265 
53266 
53267 
53268 

53270 

53272 
53273 
53274 

53280 
5328] 
53282 
532S3 
53284 
53235 
53286 



Sprile 



Sprile 

7 
i 

DOOE 
DOOF 

D02E 

7 
i 


■^^■^r m ^^ mr^ k^^« mm^^^«^^^^,« %r 


Sprite 

i 

532-18 
53249 

53287 


i 


Sprite 
7 

1 


DOOO 


X Po5ilion 


532 S2 


DOOl 


V Posilion 


532 S3 








D027 


Sprite Colour 


53294 




BiE For Sprile": 
6 5 4 3 2 1 

i i i 4 1 ; 




D030 


X-Pflsiiion High 


53254 












D0I5 


Spn\e Enable Bags 


53269 












D017 




Y'Expand 




53271 












DOIB 

1 




Bactground Pnority 




53275 


BOIC 


Sprife MuiliColour Mode 


53276 


TWID 


X-Ejtpand 


53277 


DOTE 


Iniemjpl: Sprile Collision 


53278 


DOIF 


' Jnierrupi: Background Collision 1 


53279 



so 

B 

S 

o 
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VIC 20 / Commodore 64 Memory Map 

Wth Zero Page ContenU at Power-Up 

There are some differences between the 20 and 64 as indicated. 
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Hex 
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VIC 
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C64 
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Hex 
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VIC 
Hex Dec 


C64 
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4C 


76 


2F 


47 


USR Jump 64: Chip direciional reg. 


52 


82 
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1 


48 


72 


37 


55 
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S3 


83 


03 


3 


03 


3 


F 
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2 


D2 
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33 


51 
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4C 


76 


4C 


76 
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3 


AA 
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AA 
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55 


85 


OD 


13 


OD 
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04 




4 


Dl 
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B1 
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56 


86 


D8 


316 


BS 
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5 


91 
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91 
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6 


D3 
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B3 
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88 


OA 


10 


OA 


10 




7 


7 


22 


34 


22 


34 
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89 


IF 


15 


07 


7 




08 08 


8 


8 
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34 


22 


34 
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90 
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9 
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00 
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10 


10 


00 
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00 
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11 


11 


4C 


76 


4C 


76 
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93 
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12 


12 
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5E 


94 
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13 


13 
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SF 


95 


03 


3 


03 
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14 


14 
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96 


10 


16 


08 
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15 


15 
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87 
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87 


135 
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16 


16 


00 
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00 
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17 


17 


00 





00 
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63 


99 
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13 


18 


00 
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OO 
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19 


J9 


05 


5 


05 


5 
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65 
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65 
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65 
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20 


14 


20 


14 


20 
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4C 


76 


4C 


76 
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21 
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103 103 
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22 


22 


19 


25 


19 


25 
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23 


16 


22 


16 


22 
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00 
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24 
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6A 
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00 





00 





Accum^: Mantissa 
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25 


02 


25 


02 


2 
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00 
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26 
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FE 
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6C 
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Accum'2: Siffn 
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00 
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71 -72 71 
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Dl 


1 


01 


] 
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20 




32 


00 
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72 
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03 


1 


01 
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21 




33 
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115-138 US 


£6 
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£6 
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CHRGET subroutine; gel BASIC char 


22-25 22 


34-37 


34i 


05 


5 


05 


5 


Utility pointer area 


74 
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7A 
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7A 
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23 
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10 


16. 


08 


8 
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DO 
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208 
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24 
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F3 
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02 
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7B 
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7B 
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1 


27 
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45 
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29 




41 
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7B 
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02 


2 


02 
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42 
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7C 
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C9 
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C9 
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43-H 


43 
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Pointer: Start of BASIC 
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3A 
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3A 
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2C 




44 


10 


16 


08 
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7£ 
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BO 
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3 
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7F 


127 


OA 


10 


OA 
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2E 


] 


46 


10 


16 


08 
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1 


80 
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C9 
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C9 


i201 


;CMP-S20 


2F-30 2F 
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47 


OA 


10 


OA 
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81 12S 
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32 


20 
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30 




48 


10 


16 
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8 




82 
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FO 
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;BEQ S0073 
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49 


OA 


10 


OA 


10 
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83 
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EF 
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EF 
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32 




50 


10 


16 


08 


8 




84 
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38 


56 


38 


56 
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51 
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S5 
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E9 
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E9 
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34 




52 


IE 


30 


AO 
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86 
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30 


48 


30 
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53-54 


53 
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00 
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56 


38 
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5EC 


36 




54 


IE 
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AO 
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88 
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E9 
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E9 
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55 


00 
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89 
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DO 
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DO 
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38 


1 


56 


IE 


30 


AO 
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8A 
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60 


96 


60 


96 


;RTS 


39-3A 39 


57-58 


57 
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00 
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7A-7B 7A 
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2D 


45 


2C 


44 


BASIC pointer (within subrtn] 


3A 




58 


FF 
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F¥ 
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7B 
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02 


2 


02 
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3B-3C 3B 


59-60 


59 


00 





00 
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3B-8F 8B 


139-143 139 


80 
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SO 
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RND seed value 


K 




60 


00 





DO 







8C 


140 


4F 


79 


4F 
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3D-3E 3D 


61-*2 


61 


3D 


61 


DO 





PiAitcn BASIC sTalement for CONT 


8D 


141 


a 
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a 


199 




3£ 




62 


00 


D 


DO 







8E 
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52 


82 


52 


82 




3F-40 3F 


63-64 


63 


00 





00 





Current DATA line number 


SF 
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58 


S8 


58 


88 




40 




64 


00 





00 
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144 144 


00 





00 





Status wi^fTT 


41 -42 41 


65-66 


65 


00 





00 





Current DATA address 


91 91 


145 145 


FF 
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FF 


255 


Keyswitch PIA STOP and RVS fl^ 


42 




66 


10 


16 


08 


8 




92 92 


146 146 


00 





00 





Timing constant for lape 


43-44 43 


67-68 


67 


00 





00 





Input vector 
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147 147 


00 





00 





LOAD=0, VERIFY = 1 


44 




68 


00 





00 
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148 H8 


55 


85 


55 


85 


Serial output: deferred char flag 


45-46 45 


69-70 


69 


41 


65 


41 


65 


Current variable name 


95 95 


149 149 


FF 


255 


FF 


255 


Serial deferred character 


46 




70 


00 





00 







96 96 


150 150 


00 





00 





Tape EOT received 


47-48 47 


71-72 


71 


05 


5 


05 


5 


Current variable address 


97 97 


151 151 


10 


16 


00 





Rwistersave 


48 




72 


10 


16 


08 


8 




98 98 


152 152 


01 


1 


01 


1 


How many open files 


49-4A 49 


73-74 


73 


05 


5 


05 


5 


Variable pointer ior FOR/NEXT 


99 99 


153 1.>3 


00 





00 





■ 

Input device, normally 


4A 




74 


10 


16 


08 


8 




9A 9A 


154 154 


08 


8 


OS 


8 


Output CMD device, nomially 3 


4B-4C 4B 


75-76 


75 


00 
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Y-save: op-save: BASIC pointer save 


96 9B 


155 155 


00 





00 
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Tape character parity 


4C 




76 


00 





00 







9C 9C 


156 156 


00 





00 





Byte-recpfved nag 


4D 4D 


77 


77 


DO 





00 





Comparison symbol accumui^r 


9D 9D 


157 157 


80 


128 


80 
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Direct = *SOy RUN = output contro] 


4E-53 4E 


78-83 


78 


00 





00 





Misc. work area, pointers, etc 


9E 9E 


158 158 


00 





00 





1 

Tp Pass 1 error log/char buffer 


4F 




79 


00 





00 







9F 9F 


159 159 


00 





00 





Tp Pass 2 err iog corrected 


50 




SO 


00 





00 







A0-A2 AO 


160-162 160 


00 





00 





Jiffy CkickHML 


51 




81 loo 1 





00 







Al 
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25 


37 


3B 
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Descnphori 



VIC 
Hex Dec 



A3 
A4 
A5 
A6 
A7 
Aa 
A9 
AA 
AB 



A2 

A3 

A4 

AS 

A6 

A7 

AS 

A9 

AA 

AB 



AC -AD AC 
AD 

AE-AF AE 
AF 

BO-BI BO 
Bl 

B2-B3 B2 
B3 
BA 
B5 
B6 
B7 
B8 
B9 
BA 
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165 
166 
167 

168 
169 
170 
171 
172-173 



B4 

B5 
B6 

Br 

B8 
B9 



BB- 


BC BB 




BC 


BD 


BD 


BE 


BE 


BF 


BF 


CO 


CO 



CI-C2 CI 

C2 

C3-C4 C3 

C* 
C5 
C6 

C7 

cs 



C5 
C6 
C7 
CS 

C9-CA C9 
CA 



CB 
CC 
CD 
C£ 
CF 
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CB 
CC 
CD 
CE 
CF 
DO 



162 
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]64 
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165 

167 

16S 

169 
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174-175 174 
175 

176-177 176 
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178-179 378 
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180 180 

IS] 131 

182 182 

183 183 
IS4 184 

185 185 

186 186 
187-138 137 

188 

189 189 

190 390 
?91 191 
192 192 
193-194 193 

194 

195-196 195 

196 



197 
198 
199 
200 



197 
T98 

199 
200 



201-202 201 

202 



203 

204 
205 
206 
207 
20S 



203 

204 
205 
206 
207 
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74 

55 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

3C 

03 

00 

00 

00 

n 

05 
65 

08 

EF 

ID 
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00 

00 

00 

00 

20 

6D 

FD 

40 

00 

00 

4A 

04 

4A 

40 

0] 

OD 

20 

00 

00 



16 
85 














60 
3 



17 
5 
101 
8 
239 
29 





32 
109 
253 
64 


74 
4 
74 
64 
1 
13 
32 





C64 
Hex Dec 



38 

55 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

3C 

03 

00 

00 

00 

10 

05 

65 

08 

FO 

9F 

00 

00 

00 

00 

00 

AO 

30 

FD 

-10 

00 

00 

49 

03 

49 

40 

01 

11 

20 

00 

00 



56 
85 















60 
3 




16 
5 

101 

8 

240 

159 











160 

48 
253 

64 



73 
3 

73 

64 
I 

17 

32 





Serial bit counf/EOl flag 

Cycle counr 

Counldown, tape wrife/bii couni 

Tape btiHer potnier^ 

Tp Wn Idr counr/Rd pass/inbif 

Tp Wn new byte/Rd error/inbir cnl 

Wrt start bit/Rd bit etr/sfbil 

TpScanCn[:Ld:End/byteas^ 

Wr lead length/Rd checksum/ parily 

Pointer: tape bufr. scrolling 

Tape end adds/End oi program 

Tape liming constants 

Pointer, Slart ol Tape Bufter 

1 =Tp timer enabled; bit count 
Tp EOT/RS232 next bit to &end 
Read charader enor/oulb>le buf 
' charaoers in file name 
Current logical file 
Current secndv address 
Current ctevice 
Pointer to file name 

Wr shift word/Rd irfput char 
' blociis remaining [oWr/Rd 
SenaJ word buffer 
Tape motor interlock 
1/0 start address 

Kemat seiup pointer 

Last ttify pressed 
■■ chars in keybd buffer 
Screen reverse flag 
End-of-iine (or tnpul pointer 
Input cursor log (row^ column) 

Which hey- 64 if no key 

= flash cursor 

Cursor Eiming countdown 

Character under cursor 

Cursor in blink pfiase 

Input Irom screen/lrom keyixard 
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Hex 



Dl -D2 Dl 
D2 



D3 
D4 
D5 
D6 
D7 
D8 



D3 
D4 
D5 
D6 
D7 
DS 



D9-F0 D9 
DA 
DB 
DC 
DD 
DE 
DF 
£0 
E! 
£2 
B 
E4 
E5 
E6 
E7 
ES 
£9 
EA 
EB 
EC 
ED 
EE 
EF 
FO 

Fl Fl 

F2 ¥2 

F3^F1 F3 
F4 

F5^F6 Fa 
F6 

F7-F8 F7 
FS 

F9-FA F9 
FA 



Dec 



209-210 209 

210 



211 
212 
213 
214 
215 
216 



211 
212 
213 
214 
2)5 
216 



FB 
FC 
FD 
FE 



FB 

FC 
FD 
FE 
FF 



217-240 217 
21S 
219 
220 
221 
222 
223 
224 
225 
226 
227 
22S 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 

24i 241 

242 242 

243-244 243 
244 

245-246 245 
246 

247-248 2-17 
248 

24^-250 249 
250 



VIC 
Hex Dec 



C64 
Hex Dec 



E>escnptton 



251 

252 
253 
254 
255 



251 
252 
253 
254 
255 



C6 

IE 

00 

00 

15 

09 

OD 

00 

9E 

9E 

9E 

9E 

9E 

9E 

IE 

IE 

IE 

9E 

9E 

9E 

9F 

9F 

9F 

9F 

9F 

9F 

9F 

9F 

9F 

9F 

9F 

9F 

FF 

08 

6E 

96 

5E 

EC 

00 

00 

00 

00 

OO 

00 

00 

00 

00 



198 
30 


31 
9 
13 

158 
158 
158 
158 
158 
153 
30 
30 
30 
158 
15S 
15S 
159 
159 
159 
159 
159 
159 
159 
159 
159 
159 
159 
159 
255 
8 
110 
150 
94 
236 












40 

05 

00 

00 

27 

08 

OD 

00 

84 

S4 

S4 

84 

84 

84 

84 

05 

85 

85 

85 

35 

85 

86 

86 

86 

86 

86 

36 

S6 

87 

87 

87 

87 

87 

87 

R} 

D8 

31 

EQ 

00 

00 

00 

OO 

00 

00 

00 

00 

20 



64 

5 





39 

8 

13 



332 

132 

332 

132 

132 

132 

132 

5 

133 

133 

133 

133 

133 

134 

134 

134 

134 

134 

134 

134 

135 

135 

135 

135 

135 

135 

240 

216 

129 

235 
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Pointer to screen line 

Posit Jon ot cursor on above line 
0= direct cursor, else prc^rammed 
Current screen line length 

Row where cursor live 
Last inkey/checksum/ buffer 
- ol INSERTS ouistandjng 
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Screen Ijne J [Rk labJe 



Dummy screen link 
Screen row marker 
Screen colour pomier 

Keyboard pointer 

RS-232 Rev pnlr 

RS-232 Tx pnir 

Nof Known 
Not Known 
Nor Known 
Not Known 
S^n of Floating lo ASQI Work Area 



OOFF-OIOA 


256-266 


Roatin^ to ASCII work area 


0100 -01 3E 


256-318 


Tape error log 


0100 -OlFF 


256-511 


Processor stack area 


0200 -0258 


512-600 


BASIC input buffer 


0259 -0262 


601-610 


L^ioJ file table 


0263 -026C 


611-620 


Device number table 


n26D-0276 


621-630, 


Sec dddress table 


0277 -02SO 


631-640: 


Kevbd buffer 

r 


0281 -0282 


641-6421 


Stan of BASIC Memory 


02S3 -0234 


643-644 1 


Top ot BASIC Memory 


0285 


645 1 


Serial bus timeout f1a$ 


0236 


646 


Cuneni colour code 


02S? 


647 


Colour under cursor 


0288 


648 


Screen memor\' page 


0289 


1649 


1 Ma)i size of keybd buffer 


028A 


650 


Repeal all keys 


023B 


651 


Repeat speed counter 


028C 


652 


Repeat delay counter 


02SD 


653 


Keyboard Sbilt/Control flag 


028E 


654 


IdsE shift pattern 


02eF -0290 


655-656 


Keyboard t^ib^e setup pntr 


0291 


657 


Kevboard shift rrnxJe 


0292 


658 


= scroll enable 


0293 


659 


PS-232 contrc^ reg 


0294 


660 


RS-232 command re^ 







■ Commodore 64 only 


0295-0296 


661-662 


Bit liming 


0297 


663 


F5-232 slatus 


0298 


664 


■ bits to send 


0299 -029A 


665-666 


RS-232 speed /code 


029B 


667 


RS232 receive pointer 


029C 


668 


RS232 input pointer 


029D 1 


669 


RS232 Iransmil pointer 


029E 


670 


RS232 output pointer 


029F -02A0 


671-672 


IRQ save during tape I/O 


02 A! 


673 


ClA2{NM!)[ntemipt control ' 


02 A2 


674 


CIA t Timer A control lo^ " 


02 A3 


675 


CIA 1 Imemjpt log 


02A4 


676 


QA 1 Timer A enabled flag " 


02A5 


677 


Screen row marker ' 


02C0 -02FE 


704-766 


(Sprite 11) 


0300 -0301 


76S-769 


Error message link 


0302 -0303 


770-771, 


BASIC wami slart link 


0304 -03O5 


772^773 . 


Cnjndi BASIC tokens Jink 


0306 -0307 


774-775 


Pnni tokens link 


0308 -0309 


776-777 


Stan new BASIC code ]ink 


030A-030B 


778-779 i 


Get anlhmeiic element link 


030C 


780 


SVSA-regsave 


030D 


781 


SYS X-reg save 


030E 


782 


SYS Y-reg save ■ 



030F 

0310-0312 

0314-0315 

0316-0317 

0318-0319 

031A-031B 

031C-O3LD 

031E-031F 

0320 -0321 

0322 -0323 

0324 -0325 
0326 -0327 

0325 -0329 
032A-032B 
032C -032D 
032E -032F 
032 E -032F 
0330 -0331 
0332 -0333 
033C -03FB 
O340 -037E 
0380 -03BE 
O3C0-03FE 



783 

784-786 

788-789 

790-79] 

792-793 

794-795 

796-797 

798-799 

BOO-SOl 

802-803 

804-805 

806-807 

808-809 

810-811 

812-813 

814-815 

814-815 

816-817 

818-819 

828-1019 

832-894 

896-958 

960-1022 



SYS status reg save 

U^ function lump 

Hardware mtemipt vector 

Break interrupt vector 

NMl interrupt vector 

OPEN vector 

CLOSE vector 

Set-inpul vector 

Set-output vector 

Reaore 1/0 veclor 

INPUT vector 

Output vector 

Tesl-STOPvedor 

GET vector 

Abort J/0 veclor 

Warm siart vector 

USR vector 

LOAD link 

SAVE link 

Cassette buffer 

(SpnteU) 

(SpnteH) 

(SpnielS) 



64: 
20:(EABn 64. 
20-(FED2) 64. 
20: (READ) 64 
20:iF40A) 64; 
20 iF34A) 64; 
20 (RC7) 64: 
20 (F309) 64: 
20;(F3F3) 64: 
20.(F20E) 64: 
20;(F27A1 64: 
20;(H70) 64: 
20:(F1F5) 64: 
20:(F3EF) 64: 

64. 
20:(FED2) 
20: (F^49) 
20:(F685) 



64' 
64: 



(B248) 

(EA31) 

[FE66) 

(FE47) 

[F34A) 

{F291) 

{F20EI 

(F250) 

(F333) 

1F157) 

(FICA) 

fF6ED) 

(F13E) 

(F32n 

{FE66) 

(F4A5) 
(F5ED} 



0400 
lOOO 
1EO0 
1000 
1200 
2000 
8000 
9000 
9110 
9120 
9400 
9600 
AOOO 
COOO 
FFSA 



-OFFF 
-IFFF 
-IFFS 

-11F9 

-7FFF 
-8FFF 
-900F 
-912F 
-912F 
-95 FF 
-97FF 
-BFFF 
-FFTT 
-FFF5 



1024-4095 

4096-8191 

7680-8 1 85 

4096-4601 

460S- 

8192-32767 

3276B-36S63 

36864-36879 

37 136-37 L51 

37152-37167 

37888-33399 

38400-3891 1 

40960-49151 

49152-65535 

65418-65525 



VIC 20 

3K RAM expansion area 
Normal BASIC memory 
Normat Screen memory 
Screen memory w/expansion 
BASIC memory w/expansion 
Memory expansion area 
Character bjt rriaps 
Video Interface Chip 
VIAIniertace-\MI 
VIAlnierface^lRQ 
Alternate Colour N/bble area 
Main Colour Nybble area 
Rug-in ROM area 
ROM ; BASIC and Operating System 
Jump Table 



O40C -07FF 

0800 -9FFF 

8000 -9FFF 

AOOO -BFFF 

AOQO-BFFF 

COOO-OTF 

D0O0-D02E 

D400-D41C 

D800-DBFF 

DCOO-DCOF 

DDOO-DDOF 

DOOO-DFFF 

EOOO-FFFF 

EOOO-FFFF 

FF8; -FFF5 



1024-2047 
2048-40959 
32768-40959 
40960^9151 
49060-49151 
49152-53247 
53248-53294 
54272-54300 
55296-56319 
56320-56335 
56576-56591 
53248-53294 
57344-65535 
S7344 -65535 
65409 -6552S 



CoauDodore 64 

Screen memory 

BASIC RAM memory 

Alternate ROM plug-in area 

ROM: BASIC 

Alternate RAM 

RAM memory, including alternate 

Video Chip (6566) 

Sound Chip{65Sl SID) 

Color nvbble memory 

Inlerface chip 1 , IRQ (6526 CIA) 

Interface chip 2, NMl (6526 QA) 

Alternate: Character wt 

ROM: Operating System 

Alternate: RAW 

Jump Table 



2i 



•a 
o 

E 

S 

3 

o 

M 

u 

CB 

a 

s 

o 
S 



I 
1 

e 
s 

I 
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X 
CQ 

« 

a 
to 

S 

o 
S 



B Series Memory Map 

The Following information applie !o 6 sysJecns released afier April 1973, which contain a revised Machine Language Monitor. 
(If SVS 6 doesn't bring in a nTomior display compleie with a 'period' prompt, it's the wrong version) 

Notable features as compared lo previous Commodore products indude: 

• CHRGOT is no longer in RAM "Wedge'" l>'pe coding musi be Lnsened at links $029E and i02Atl which is likely to make Ihe job easier. 

•BASJCvecior^have'splii'nowJorexamplejherearediscrete'SlanorVarLabies' and End ol Variables', disunci from End of BASf^ 
bank number) are no! uncommonr 

• The "Jump Table " at Top of memory is sn 1 1 accessible and reasonbly consJSienl with previous Commodore products. 

• Simple machine language prt^rams will fit Into Ihe spare Ik of ROM al iO^tJO-OSOO without (rouble Large programs must be Lmplemented either by plug-in memory (RAM or ROM) In 
bank 15. or placed inio anoiher bank (preferably bank 3), suppJemeniary code will be reeded to make dl the coding components lii. 

The following map contains BASIC addresses specific to the B256/80, references lo banksO lo4 are ilso speci^ctothal machine Most of the mapisof^neral usa^e, however. 



AlJBan4^ 

0000 

0001 



6509 E:iKuEiDn ^qriRpp 



BjnL t 

DQO? -FOM 
FA£E - FBOO 

a^rk? 

0003 -TfFF 

WOO -FFFF 



2-61 «* BASJC P'ogram finrl RAW 



?-«5S35 BASIC Knayi in RAM 



2-sz7tr 



BASIC Vdnablcs tn RUA 



axa-FBFF ^-W5H BASICSlnn^lloBflo-riUnRAM 

rCOO-FCFF MSl3-«4rG7 UnuwJ RAM fOscriHOiTp^l 

n»0-W^ 64T6B-«5535 CuflffllKEVdHinmons 

Q4nldStr»l4 Unuwd 



ttora 

OOQS 

ofca 
oooc 

M»E 
tfUF 

0010 
OOTI 

oai2 

DC 13 

onT4 
oois 
00J6 
WlU 

uo:d 
oo?o 

002D 
002F 
□031 
C033 

0033 
0037 
0039 

oma 

003D 
003F 
004? 
0044 
0046 
0019 
0046 
0040 
004F 

on^i 

0054 
0057 

OOSA 
OOSB 

oose 

0061 
00fi4 
004F 
OOJO 
001 \ 
007? 

cms 

oo;i 

0079 
0079 
007F 

ODSC 



DOM 2-i U5H Mimp 

WWfl i-& -Hi Chjcpjf Elmif nli H.M.5 T 

■OOOB 9-11 Pomld Pnnl LsPHf Fomial 

17 iwf ch Chitiatr 

13 ?<an- Uf^vpf n-QuDf » Fij^ 

14 Inpul panl.'utHcnpa 

15 Cwlos Imt nurw 

16 Dvlaikll DfM nm 

17 Type 2^3 = hniig 0-irn*9*p 

19 Cnjrt-i nag 

30 SubuiiplLnHlM; 

21 »npu(.>U.C#-S4.P»d= IS? 

^-?5 Ddi tfflia wofV vi\iif^ 

26 CiEiTful JO devKF It piampJ hjE^lfb 

27-?e Am*^ vir<H 

15-31 Decip'o' Oaf I: -rtiniff* 

3?-43 UiV:<^rtL7oini«i 

4^-46 rotoler.Srin fJ BASfC 

47'4« tn^trr. End gl OASlC 

SI -S? Potakn- Eml at V^nible^ 

53-S4 Polatcr Si^n nl Airays 

SVM PotawEndDTArrtTt 

57-Se PvlBRr Vandblc ■««» 

S9-W Pokitw: BtpfiifTi it Sftirfll 

61-62 PokOcr: Uniicy Smn^ 

&3-fi5 Potntvr Tod of STririg ^Tf muFV 

fi&-67 CuTEHil BA^C linf numUfp 

^S-S? Old BASIC lirHnurnlvr 

70-71 Old BASIC r»l p9int» 

73-74 DoiaJiriF ncirr»»E 

75-76 Oiijtfii poinwf 

77'7S Inpul pOifkEtr 

7^-aO VflriAk r.aiur 

&4-M F^r- knp ^inl^r 

S~^6S TuiimniBttw 

90 Comoamon ^yi-ibtJ xcunulajtt 

91-9:3 FujiclLcr kKilior 

W-96 Working i^nng ./«t&' 

97-SS Fuinnion liinpcole 

JOO-MO Work pcmlei^ miIub 

111 LJECnentVfln 

11} A(CLjm frnn^pttfix 

111 Accurri'1 ELiponi^ftL 

114-117 AnuT'l HuiltH* 

m AAum'l Si^n 

lit ^it4 EyalL4afion CoiWi DOHtltr 

120 AtCiim'l Hi opdrrloveTrio*-) 

12MZ6 AKum-S Ej Wan S«fi 

177 ^1^ companHin . A«' t v) '2 

128 ACCI Lo rHiJf . riwnair^ 

0034 l75->33 Sbis WDrlcpDirap*<L 

00S5 - 0007 1 3J- 1 3S Pi^Hr AASIC IfiE 



-0019 

-OCIC 
'OOIF 
-M2B 
-002E 
-0030 
-D037 
'0034 
-M» 

'003a 

-003A 
-003C 
-003E 

-0041 

-0043 

-004S 

-0047 

-004A 

-004C 

-MI4£ 

-0D50 

-MI53 

-ces6 

-0056 

-«K0 
-0060 
-M63 
-006£ 



'DOTS 



-007F- 



008« 


-OOKf 


rjb-i3r 


iiDvi 0Oi\-\^' 


006B 


-OOBE 


139-J42 


Dos 0^^^flr work viurt 


oau 




143 


EtTOt lype HL nber 


0090 


-U092 


144-146 


PoinlH Hi f\\t ^me 


as3 


-0095 


M7-H9 


Polnlrr. Tape Bu htr 5crnllin^ 


O0»« 


-009a 


ISO-152 


L«df nil ^ms/L-iaar pztufam 


0Q99 


-009B 


153-ISS 


\/Gbzp iiOKfi 


DO*: 




156 


Situ' wond ST 


0O9D 




rs: 


Ftle mw^ J(n^'> 


OWE 




1^8 


CulfFfU ki^ai hie 


009F 




15? 


Cijfrpni dome 


OOAO 




160 


Cunem w^tnijar) i(Hrt» 


OOAI 




l€l 


hpunJFTtir HDfirH^K-a 


ooa: 




1G2 


Oulpul CMC fcuKf . no<ll4lit 2 


0IIA6 


-CCAa 


I6&-168 


INBUF 


0DA9 




Ifi9 


4(ewHHsh PIA Hop l«v,H[. 


00 AA 




170 


IEE£ Otttirfd It^ 


ODAB 




ITI 


1£EE dPkirrd (hnrKWr 


MAC 


-OOAD 


L72-I7J 


Snpnenl lianslef rln ^'eclor 


OOAE 


-00B3 


L7fl-|7q 


Mamiw T^isn uv« 


0OB4 




isa 


Moruiar siKh poinin u^f 


DfflS 




ISl 


ki^r.i'G r ba fk numh«iu'? 


OOBi 


-00B4 


l£3-IB4 


fckirJtO-' \SQ Hve/poin(H 


00B9 


-COBA 


l«5-l£g 


UanriH meiEir'y pomirr 


OQBB 


-CflBC 


1&7-18B 


Hun iru r wtonOar* panler 


OOBD 




ia9 


iAan\iQ- (iMf\ii 


00B£ 




190 


UomruF miH byte 


OOBF 




141 


Monjlur d(-b Ke 1 uJ-hbrr 


WXXi 


-ooct 


l9-2-l9i 


ProiF Kef "ablf aildibr^< 


ooc? 


-D0C3 


194-195 


Pn^flmnHblF kvy Mldrru 


0OC4 


-00C7 


196-199 


Potmeri lo chingc Pro? tisy TaDr* 


ooa 


-ooc« 


200-201 


Popnirp l[i Hrven line 


OOCA 




202 


5rr«n line numtwp 


OOCB 




202 


PosiiitAn tH Of nor on line 


oocc 




20* 




ooco 




20i 


Kfv 3P«*tH] 255 il no kev 


OOCE 




206 


Old (LJJtii] cdumiL 


oocr 




207 


Old (UTHH W/ 


OODO 




203 


r*pw tharacicf n j| 


OGDl 




20^ 


' fcFVi n KFVIioapil buhfr 


00O2 




210 


Qua«Flag 


0DD3 




211 


ln?f n ie- courtn 


O0D4 




31^ 


Cui^'i^prNjg 


OOM 




213 


^revn Ji n? len^N 


OUDti 




71-1 


'kpv* m kfv' t^flrr 


00C17 




215 


Key fixdC drtav 


ooDe 




21* 


f!ey rq]Mf spFrt 


0OD9- 


-OODA 


21 7-21 B 


Tempina^' V^r^ls 


OODB 




21-9 


CuEirnj uulpul cluracler 


OODC 




3M 


Tcfl lint of current vmn 


CODD 




221 


Biffom im? ol HFwn 


OODE 




2^ 


Lefi edfle iA mnf ni «ffcn 


OODF 




22J 


Piif h" fdife ol HFpfp 


□GEO 




22-4 


k«>^ 255 'none 127 -LFv.lll=5riili 


00£l 




223 


Key 25S=imne(nijih<lt] 


00C2- 


'OOE.^ 


22*-229 


Line *'pdD Bii^ 


OIOO 




2S* 


Hft ?0 binif> ^a^ng drrd 


OlOO ■ 


■OlOA 


256-266 


rVuiDPH Id ASCII ^vork vcj 


OlOD 


-DIfE 


3S*-5H^ 


5l*^ksrefl 


0!FF 




511 


Sack poiniH ■jve laulian 


0200 ■ 


'020F 


512-527 


f\teianHi'rA 


0210 -WK 


5Za-55C 


Oi^k mmmamli^DFk irH 


0255 -0236 


597-59fl 


MiH it^rii vdlpK for ^AlT. tic 


[C57 




5W 


BdDk'vBJw 


0258 




60O 


OjipW k^Kal MefClilD) 


0259 




601 


SqniSTAh 


D3SA- 


-IB5I> 


603-635 


PiTfr^ MjOffn mi'CtaDTkviliir! 


025E ■ 


'0276 


60»>-630 


PHLM USJNO v^orkiim v^n^k^ 


0»D ■ 


■DJSl 


640-641 


EirormutinFlrnh {aS4D) 


0282 - 


-0263 


642-643 


*arm EfapT linh 1B5C5( 


0284 ■ 


■0285 


644-645 


CnincTi Ihari link 1B6A3> 


02SS - 


-rasj 


646-647 


UP link leSDBt 


0288 ■ 


■0285 


64^649 


Co'-TTiand di&oaJch liik !R"40 


038^' 


-02SB 


fi-sn-ft^t 


T(ixtfbp..*|jijinnli (M90 


02BC- 


-y:ac 


655-653 


EJipiesion rvdl llrk 195*n 


a2BE- 


■028f 


654-655 


CIHEtGOT rink IBSJ^E) 


0290 - 


02S1 


g^g-ft^? 


CHflGET-KtOP ^B99JI 


0292 ' 


■0293 


65B-659 


nojr-riinl vKio* 'B9B0) 


0294 - 


■0255 


660-661 


Fiicd-F1»t vraw i9CA5| 


02% 


0i97 


662-663 




(I29B ■ 


rOJ99 


f*4-66^ 


Eriui line piuwilm 


029A- 


-[I2^a 


t:6E-667 


LrroF «: il foi nltr 


D29C 




66B 


Slick infltlET UVP 



02SD 


-029F 


6b9-67L 


If rnpONJ> "HtAP DISPOSE Bylfs 


02A0 


-02A5 


672-677 


lemportiy INSTHI b>iT» 




02 A6 


-02A7 


679-679 


BdTikiitrHl 




O300 


-0301 


76fl-769 


IRQvmor 


fFBESj 


0302 


-03O3 


770-77 1 


BRK '/mai 


IEE2II 


0304 


-0305 


77?-773 


NUivnor 


{FCAAJ 


03O6 


-030? 


774-775 


OPEN *waf 


IF6BFJ 


0308 


-0309 


776-777 


CLOSE y«lor 


{FSEDI 


030* 


-030B 


778-779 


Con rwcl- input -wrnir 


1FS491 


030C 


-(ODD 


780-781 


CoiTWCl-DIJlpill WClDT 


:F5A3t 


030£ 


-030F 


732-783 


ffHotarniiOvKio' 


(F6ASh 


0310 


-03H 


784-7aS 


Inpul wertor 


(F490 


03)2 


-0313 


786-787 


Output vtaor 


(f4EE| 


0314 


-0315 


788-799 


Slop hry iHi vKtCpf 


it^S) 


0316 


-0317 


790-791 


CETvran 


fF43Dl 


0318 


-0319 


792-793 


AbtPTT All Uvi vpdor 


(F&7F1 


03IA 


-03IB 


794-T95 


Imd y«rar 


fF746) 


03IC 


-0310 


796-797 


Siv* .tcf w 


(F84Cf 


031 E 


-031F 


798-799 


Hanilor ci^nmid ^COOr 


(EE77^ 


0220 


-03SI 


BOO-801 


Kevtu^rd loni^l yfclai 


(EDIFI 


0322 


-0323 


303-803 


Prtrl COTitiol »-«ior 


fEOin 


0321 


'0325 


804-805 


IEEE wnJ ISA ^Kfcv 


(F274( 


0326 


-0327 


to6-S07 


lEEEisxlTSAvRiOf 


rF2eoi 


03?a 


-0329 


flftfl-8iJ9 


lEEErHM^tDyWvpclor 


IF30AJ 


032A 


-0328 


Al 0-811 


lEEE^end clurvKlar 


(F297> 


032C 


-032D 


812-813 


lE£E wnd unr^lk UKT^r 


iF2^J 


032 F 


-032f 


814-815 


]£E£Hndunluif-n vKior 


(F2AF1 


0330 


-0331 


816-817 


lEEf wnd iLsTfi-merrri' 


<F234l 


0332 


^0333 


813-819 


lEEE&RididJkivrroF 


(F2301 


0334 


-033D 


820-829 


Flit logiul udrcumibk 




a33E ' 


-0347 


830-639 


Fll«(rti'i(f liblp 




0348 


-0351 


840-545 


Fil^ ^rconflc^ry aOdi tdbl? 




0352 ' 


-0354 


S50-IS2 


Bmom Hi siVtm memory 




mss 


-0357 


853-8SS 


Top ol syBlem memorj 




0358 


-D3SA 


856-^58 


H«rinn if uw" TTiemory 




035B 


-035D 


859-861 


Top ol UHi rnvnory 




035E 




862 


IEEEtin>hii.O=n]iEdHl 




oasF 




K3 


= Uid. 128-VAity 




OSGO 




mt 


i^umber ol open t\\a 




OKI 




KS 


t^nav niooebyic 




0363 


-0366 


867-870 


Mat r^Mlti sveirflei 




0369 




873 


Tlmtr log^e 




036A. 


-036B 


874-875 


i>ueii«^Klciri(]e«J«rbd] 




OMF 


-0371 


A79-88I 


Rtlourion nan idOivu 




0375 




885 


CaueHf mix OF fl^ 1 iinui«n 


0376 


-0377 


086-887 


R3-232 Curir>H>, Command 


037A 




eso 


ns-232 UVm 




om 




Dl 


FtS-232Hdndih3k^inpiil 




OITC 




(B3 


lt5-?32IJip»iipj.nt" 




037D 




893 


RS-232 AFTivfll pa<il»F 




0380 - 


-03fil 


H%-fl97 


ndnier: Top of Mefiwiv 




038^ 




898 


Sankbvlf 




tats 




8&B 


RV5M 




03S4 




500 


Cun«nl line lent;! h 




D3K 




fiOI 


Temp uuipui itv S4VC 




oase 




m 


0=rtaFmil ?^S = iqj(&in4eTt 


tasr 




903 


O^HFoLNnq. 235 1 mi htdII 


<mt 




«M 


Mitci.-'orb byre for «rcfn 




03S& 




308 


fndffk lo pn>q krv 




03BA 




M6 


Scrul' moor lldg 




Q3BB 




go: 


BdlmoMIUfl 




038C 




908 


Ind'FccI Funk uv? 




0380 


-03A0 


W9-928 


Lfngrh^U^ kry w(hr(b 




03A» ■ 


■03AA 


929-938 


Bit nupped Tib Sopi 




03 AB^ 


'03B4 


939-948 


KfvDurdP'iporlMjErei 




03B5 ' 


■03BG 


ft49-950 


■Kfv'wnFfllLnk (E9IB) 




D3F« n 


■03F5 


101 5- 101 J 


fteslan "ftlQF 




03FA ■ 


03 FB 


1018-1019 


Rftiarr It-v muh 




D4I» ■ 


■ OTfF 


L024-2047 


Fr*c J^M tFHerved lor DOS) 


0»Xi - 


-OffT 


2043-4095 


Sft^rVCll for pluR irl RAM 




ICOO - IFFF 


4U9&-8L9I 


RoervHl ror pJus in DOi RQImI j 


TOHl ^ 


r7fFF 


8I92-237G7 Rntfvri ter CfeTlutlB 




BOOO ■ 


■BFFF 


327fi8-iyi:i 


BABC PO^T 




COOO' 


■CFfT 


'9152-5324: 


Unuwd 




fxno 


-D7CF 


S324R-55247 


' 5CWIK.V4 




D900^ 


■ oeoi 


55?96-^^ZgT 


ViilfticonrFolleP 654^ 




DAQO 


-DAIC 


^5a)S-558:Sfi S.»Lr4l(ner^«.rl>vi«65ei I 


DBOO^ 


■DBOF 


56O64-56079 


' CaiiqjleklnlFT[«?Ailaprcif6&26 j 


DCOD' 


■DCOf 


56320-56335 


Cormjlci; ' r-lBrf ** Adaplin 


6526 


txwo 


nM3 


56576-56^79 A-sypif hmncHj', Conrrfi f A 655 1 


DECOn 


■DE07 


5681:- 56639 Tr Port InieilMF AdiiKorS 


523 


DFOO- 


-DF07 


57OBB-57095 TriPorr lnieri«f A-iip-Or o525 


EOOO ■ 


'JTFF 


57344-6553J 


KsTijI POM 


1 



6525 Tri Port 



6S25 Tri Port 2 



DEOO 


NRFD ! NDAC 


EOl 


DAV 


ATN RFN 




DEDI 


Sense Moror Oui 


NefwoFk 
ARB ftic Ts 


l'^^ , 


fFC 


DE02 




DE03 


Data Direction Register For DEOO 


DE04 


Da^a Direction Register For DEOI 


DE05 


IRQ: 




ACIA 


IP 


ALM 


IEEE PWR 


DEO« 


CB 




CA 

GraoJkjcs 




IRQ 
SlacitOn 


DE07 


Active Inierrupl Register 



56a'i2 


DFOO 


56833 


DFOl 


S6&3.1 


DF02 


56&35 


DF03 


56836 


DF04 


56837 


DF05 


56838 


DF06 


56839 





Ke>'board 


Selecr 


CFTT 

Mode 


Keyboard Read 


Data Direction Register for DFOO (oul) 




Data Direction Register for DFOl foul) 


Data Direction Re^isier for DF02 (in) 


Unused 



57088 
57089 
57090 
57093 
57092 
57093 
57094 



Comnwdorv BJ26 ROM RoutitMt 

l^ljvrniofitifrri*c:omm&JortBi2S[T>nipuirF CjuTion Th* bstm m.iinf^ 



B00« 
MOB 

413B 

30[>J 
SOEF 

a^af 
a2E7 
ssso 

S5AE 

R7\F 

8751 

S7De 

sais 



8«AB 
SflGF 

aA45 

wsa 

8B0£ 
8B^ 
SSAP 

aaAA 
£Bt:r 
acor 

803 

flC77 

ac?c 

9Ce4 
SCEl- 
SCDF 
aCED 

scFn 

8Dl£ 
8C2B 
flCHF 
BDgA 
flOC4 



Junfp Wanri mn ColdEiin 

Mbk- CBh(8 

PWfrencp Vht»j>s (uruswll 

Fundionvfcicn 

fVinc Ou CH^memnrv' 

Error niUiTiF 
Prinl Unt nombn 

Handk new line 
ffVfhanlinn 
JjnAv^ mp^ii lint 
Find BASIC Pi n* 
Couimjiid dupiicflti 
FWk ^rHfc For FOA/OO&OQ 
QDcn EfiL ipacF 

CJiefknnng'^pKf 
CIlKll BA£Kr Win 
Chev* arjiv suict 
Oul ^r arrd> spice 
Crunch lolicni 
Ppricjrn (U5Tf 
Perlurm [fJFWj 
Pctlam[aA| 
USING chvKiP* 
Pfftorm [FOfll 
Pprform |NEXTf 

PpHormlHEsrORE] 
PeH(*ni ISTOPI 
Pfrlwm [E-NDl 
l^rtofm ICONTf 
PtrtormfBUN] 
Pertorm [GOSUBJ 
PeHurm ItFf 
Pwlonr |REM/tL££) 
PmormlGO' 
Prrlonn (IMJT0| 
PpHf*m [RETURN I 
ferloim [DATAj 
Npti ajEefnim 
r*ftriin* 
PfffOfm |rRAP[ 
PnbmilOn] 
C*! fnfd Kiiii miirfB^r 
PePUfinlLET] 
fffflorm i RESUME! 



SE24 


Pptarmj DISPOSE) 


B£7A 


Pfflorm^PRrhfT-} 


SEeO 


Pc^orm rwn] 


8E3D 


Pertt*Ti |F*INT[ 


an 5 


Peflofm IGETJ 


6F4B 


Perlofm 1 INPUT* 1 


BFS6 


Pprfomi jlNPUTI 


SFAS 


Pronipr i inc^jt 


8ITA 


PrflDfmjElEAD] 


ME? 


Ppilomi JSYS) 


91 OC 


Pprfonli [ttM| 


9116 


Perfurm |0£F] 


91 '« 


Perrorm |POKE] 


sis:^ 


P«form |WAm 


9i:f 


Pmomi jK£Y| 


9tBC 


Pf ritrfm IVEWfVt 


9ice 


PirlDim flOADf 


921 B 


P^rfiirm |SA^| 


9?«3 


Perform lOPEhJ 


9297 


Perform |CLOSE] 


9MI 


Pnlorm |<>.TA1,0C| 


?JBD 


Ptrtoni FDOPE^] 


WTE 


PpfliHm [affendI 


9^9 


Pefform [DCLOSEI 


9JC3 


Perform |[EA^E| 


93CE 


PeriurmJDLOADJ 


9JDE 


PnfDrmJBANKl 


93EC 


PeHttf m IBSAVEJ 


94DE 


PHlQfin IBI-OADI 


WJ7 


P*rfOf(n 1 HEADER] 


9*64 


Perlurm |SrRAT-fH| 


9«9E 


Perform |PECOPt>f 


»0A 


Perlorm |DCLEAR| 


9SI1 


Pfrforml COLLECT] 


9S2A 


Perlccui fCOPyf 


y546 


Pf rlwi-i ICONCATI 


9^2 


Pprkum [RENiUIE] 


95fit> 


PrHomi I9ACKUPI 


95Se 


Palch irsd 


9SCI 


E^'dlvtir rlpiBuon 


9SCF 


Ppfurvve enrry 


96CB 


Value oF PL 1(1 OinjTv 


SfiFS 


EvAiudir [r^OTJ 


S724 


Eva] wii hln porcra 


979A 


Go ffn dqk amui 


98«B 


EvahjflEe |0P| 


9£fiE 


Evaluitt lAND] 


98A8 


EviiualelCOMPAREJ 


»?C 


Cn v>r nai.wioc 


MBF 


Che:k dIpKdbefic 


9A^i 


Aj'iy pnlr subfln 


9B06 


Flld-ll4Hl 



9BA4 bad aj%»cThEh[^ ^| E 

9BA7 tllegal qvdnrny' BA26 

9Dli F>*Juitf]POS] BA50 

9D:J^ Fixvd-Tloaj Qj^A 

9&1A Conftrmrwcdirwn BA69 

DD^7 ChwkdireclmcJf BASE 

9E0T tva^uiw|P££^i BA7J 

9D0 Eva|jd[€fujbtF^] BA7A 

&E4D Lv^uatc |Add| BA71> 

9R£ OvtflJow tf ror B.^J 

9PCA EvaJuaTtlLOf;] BAfl; 

AOOa tv4tuAieLiTiul[]pJ>-r fiAAC 

AOM -KlOfcHthFig GBg2 

AO£S Ev5lui[f Idivrifrl eflxfi 

AL^J ^frmr 'divisji?n byaro' BBEI 

A7ia EvAluMf |5Gr^] BB£? 

A2?F tvjJLure[AQS] BBER 

A2B( Evj|unt[isr[ BBE£ 

AJB^ Print ncnwnr ^Ffl 

A3C3 Print canrM rm^s^f BBFA 

A50D +3?;6* BCOO 

A$37 EviJuAf^JSOR] flCM 

A57A Evdluut I n«gdlr| BCt2 

A5B3 Evaluate I £>:p| BCIA 

A&^9 Ev^luAtr I^^D] EOUU 

A6A6 tvaluatelCOS) E2<D 

AEAD Fviln^it iSrS] £25] 

AftFS £v^ua4#'TAS| f260 

X79I E^alL^eJATN) E24S 

A7C0 Fwkinn IPUDEFJ E306 

A7DQ E^aluMclSnU] EJn 

AB05 Se( up string drtaFjKtm E3M 

A^3F Scdnand»{ijp4ririS FJ33 

A^AE fl^^iWsJnnfl mc&frw4fii»v E3*^ 

AtE6 Disc^r Jul wanted BfniK[ FJ4A 

A9&5 clean [i»crificr HACiL ^5A 

AADI Evakuae |CHRt| £394 

AAEB Evalujit'lUEFTt] ^Ei 

AB22 F.-^luaCt [WGHTl] E^SD 

AB42 EvalvafplMIDlJ tJBA 

ABfiE Ev*luwe|LEN| E<F5 

AB9D Evaluar#|A^| E$]E 

ABAE E^-iluai^jVALi ESi^ 
AD5iJ Al Icc^e dv idfn .c Hf^ng ^p^c E544 

ADB5 Cartage wUrtiin E5AE 

AFm F^tr-r^i DELETE] £filC 

AFF-j OeHintringe E655 

8026 P*flOffm <Pfl]NT LSTNO E65H 

&jBS fiesH tf :^c poinrer EfitD 

B4E5 Ev^luji^ isitf^r £694 

B50I f valuate rum^f ic C&A9 

B^W CJlKk numenr -no* E6BD 

B506 Check ^rrij^g rpodt E6SF 

HS2E Pnnr lormat ch^ad^ EfiEJ 

fl53A Pnnr chiracttr EfiES 

G7gB Di^ command InrmHs E7B£ 



FlUl-TiKcdcDTverfKari E949 

CHPGCT ■ Ca new BASIC charwttr £970 

CHRGOT -Ol prf^pDui cfiariClw E979 

Numeficchefk FSeS 

Set iHt bank E9B9 

Sef bank fTCpm FAC £9flB 

5d tdnklTom IAD E2JBC 

Sri Funk 'rn^ 124 E9C7 

SvtJMnk4 E90f4 



5flC ban* 2 f^DC 

Sei b^nk J C9E6 

Stfbanll f[tncj £9EC 

Startup ffTif$»qe FJ^EF 

bniivectori(W)230) E9f6 

BASJC [/O w^h error if^f E9FV 

PfrfcwmiE Aire Open £ACl5 

Pcrf oTTi BASIC Ofl E*C« 

Perform BASICliiput FA20 

Ptriorm BA5]C«jrpy( EA23 

PfTJorm BASIC <unn?n-inp-jr FEA9 

Pcrlcciri BAStC roni^rcC-culput EBB3 

P*r««m BASIC Load E&CE 

Perform BASIC Save EBEfl 

Enni on abiwe BASIC I/O £CJ4 

Oulpul error mei^Lige EC2E 

KtTM];: ECtr 

S« jrapH^rci mode ECfiF 

Set ^exz mcMle EEMJ 

Sa upCPTcmtrolT EECW 

Output lo SffHTi £FJ 1 

CofTfrol k«\ lanmit E£5S 

Escape h ^ vrtlor ££fj5 

Cururup/dawn tttS 

Cijr«r left/r^! ££F? 

Bvs/rvH 4>ll EFfifl 

Home/dear EFI 7 

Tdb^iab^/clear £F]F 

C^maqe return EF22 

Mov^*CTeen hn^ tf27 

Wins bell Ef3l 

Mftenurnmc £F4C 

CheckAtartrt line EFSF 

Lxjce Jtrit^ wrap EFCE 

C^o start of tine EFE] 

CfflEj tfitf cJ line EFEB 

D«kle/iniert EFF^ 

Initivel^ud/njn FOlO 

Escape k*yEmk RMA 

In^na kne fiffs 

Dtflricaline FOFB 

Erase ri^r FH)7 

Erucl«(E FII3 

ScroHop Fr2i 

Scr«ll4[?wn FLW 

EnaQle ^crciJIlOB F1S4 

Dtutw scru]iing Fl Sf 

Creale new pfCflktv Flflj 



Gfl pro^kevaddn 
Escape seniurrwe 

Cancel ^fM:I^]e ivq 
Escape Iwv weciort 
Sflkip/lefl 
S«f bnltoin/F^F 

5« -fcirKfOH 

Setiuia vrttB 

EnAMIxl] 

Di^^ebeJ] 

Srt undfflmemodt 

Se4 f A±h im; cuiKir 

SelsolitJ^ucvHt 

Sft rian-flashiiui <u r:vr 

Peversf KfHn 

|4][cmMe characters^ 

[;nT^^er« Streen 

{norma, chamf rj 

CanrtJ *uro -rritrt 

Sh 4utci insert 

L^ad/run Kf^^ 

Screen IdJie add^Jo^ 

^reen ImrHdchish 
Conrrol kev vectcir^ 

Driiult kev" hford lengths 

DeUu3[ 'k^ wpTd> 

Rjt nka^k! 

CRT conCrcil ler iftup 

MnnrtDT tr^ 

MonncircAll1b>(i37t 

BftKemfy 

MorriCor reenlr^" 

McrnfiM veciOR 

Pertirm[Ji] witCoBASrC 

Srt r^^ter a^ress 
Pnnt pTDinpr (roup 
PrififspiCt 
Pnntquedian m^rh 

Hi>nKtHr prompt 
Reader headinq 



rr^sCer cbtpJftv 
memory displa> 
recjristFf ci^3n^ 

i>an^ switch 



M] 

i 

I mffnoiydlinie 

C] ^ 



Ptrfcfm 

P*r1Crm 

Fericwm 

Perlorm 

P^rtorm 

Pwform 

Perform 

P*rTofm 

Frlnl^be:^tv1e^ 

Pnnc^e^ bvte 

PriTi[ hdi di^t 

ShAfP [f mp] /temp2 

uel 4 h«x djqit} 

to heji&rtp 

ASCII hex to bnarv 

I npul nhar^ar^r 

Perlori" I ^f ii&ilMUus 



FlC^ Error nuffiips 

F72I Pnm error roouge 

F??a Send [kik 

F2J4 Send Itflen' 

P736 SendlEfEconimind 

F274 Send Lts*en SA 

F?r: Reieue AT?i 

F290 S«ndTatkSA 

F2B3 Prepay IEEE in 

F29j SemJlEF-EdeterrffJ 

r2AB SendUnl^lk' 

F^AF Send^nlrttfi 

FJB9 SeiMJIEEE^le 

F30A FWnvrrEEitne 

F38I OpenttW32 

F^Cj Converio Cn*e ASai 

F3DC Convert 10 PETSCtI 

F4W Allocate tnjffer 

F4EE Oi>tpuc 

F54S CoRr*a -nxj^ 

FSA3 Ccrnnf ^ outpui 

F^EO Ck4thle 

FS3£. FtndfjleLA 

FfiSO Sei fik dfl^ils 

FCbO Find marching SA 

F67B Surth lor Ilk 

F67F Abcin aJI 'i^ 

F6At Reflofrdeffluitl/O 

F66F Openfibe 

FJ07 OjwnlEEE 

^46 ijHd 

FR4C S*ve 

FSE6 Readunw^rday 

FSOE StfTOD^aljin, 

F939 File error enrry poiftU 

FWj Power up rtsel 

FAFD Vfcfon 

FB31 NMl f nrr% 

FB3^ Scl function sdflrs 

FB43 Sfifiiep^rametefs 

FB4A Re^ sldus byte 

FBSA 5«; meu^e m^ide 

FB^F Log inid sJalus bvt« 

FB74 ^ limeoui 

FB78 Set/re*diDpof meiooo' 

F8AD »vread1x4qonio^fneTiK]iv 

FBA2 5ei mge 3 veclors 

FBD6 IROtntemipt 

FBF9 J -iK-rnipl rcputi nei 

FCtfF ^ . nd up I niernjpc 

FE9D Exwb-BinbTrAnirer^uencts 

FTTH txcofnm 

FFl9 ip*nit 

fT2< pilaxs 

FF2A puJai 

FF6C Jumto junp table 

FFTfi Bank Ira4^(fef enecuCiaft 

FFFA Hard vectors 



6526 CIA 1 



DBof) r~ 

DBOl 
DB02 
DB02 



6545 CRT Controller 



Inler-Processor Data 



X 


Our 


X X SEMAPH 


Busy 


Daia Direction Register For DBOO 


Data Direction Regisler For DBOl 





Unused 


DBOD 




IP 

FlAB 


-^ 


DBOF 


Unused 


DBOF 


Unuwd I 



6526 CU 2 



DCOO 
DCOl 
DC02 

DC02 



JEEE Daia In/Out 



User Fori 



Data Direclion Register For DCOO 



Data DirecMon Register For DCO: 









Unused 






DC06 
DC07 


1 


Timer B 


L 
H 


DCOS 
DCOS 
DCOA 
DCOB 


; 


Time Of Day Clock (TOD) 


'/loSec. 
Sec.^ 
Min. 
Hour 


DCOC 


Unused 


DCOD 




Mitm 1 1 


DCOE 


Unused 


DCOF 


TOD 


1 


Timer 
Forcp 


Timer 

Starr 



6551 ACIA 



DDOO 
DDOl 
DD02 
DD03 



Data Register 


IRQ 


DSR DCD 


Ready 
Tj( Rx 


Error 
OV FR 


PA 


XTPP 


' 0* Bits 


Clk 


Speed 




Parilj' 


Echo 


JPQ 

Tx Rx 


DTP 



56064 
56065 
56066 
56067 

56077 
56078 
56079 



56320 
55321 
56322 
56323 

56326 

56327 

56328 

56329 

56330 

56331 

56332 

56333 

56334 

56335 



56577 
56573 
56579 



DSOO 
55296 


D8QI 
55297 


Typical Value 
(DecrmaJ) 







Horizon laJ Tolal 


lOSorl26orl27 




1 


Horj£onlal Char Displayed 


SO 




9 

^ 


Honzoniai Sync Position 


S3 or 9S or 96 




3 


Svnc Widih 
V ■ H 


I5or]0 




4 


Veriical TolaJ 


25 or 31 or 3a 




5 


Veri Tola] Ad|U« 


3ot6of 1 




6 


Vprnqal Displayed 


25 




7 


Ver[ Sync Position 


25 or 2801 30 




S 


Modir 









9 


ScdiiLinb 


13 or 7 




10 


Cursor SlarT 


9fiibiink)orOorfifunder!ir5e) 




II 


CuF»rE:id 


nor 7 




f2 




H 




13 




L 


1 





]A 


— ^ Cu rsDT Add ress 


H 

L 


Varies 
Varies 




15 




16 


^^^^-_ 1 .jaK* £|a#b fn 


H 









17 


^^^ UgnT rftn Jn 





MoslR^L5[er are Wrire Only 14/!Sare RffatJ/Wnw 

16/17 arc Read OriLy 
Regisiers 10. M and l5fhAn^aaihecururmov» 

6581 SED 



DAOl 

DAU4 
DA05 
DA06 

DAOF 

DAIS 



Voice I Frequency High 





Tooihi 




RinD 




Key 


At lack 


Decay 


Sustain 


RaieAse 



Voice 3 Modulahng Freq HI 



Volume 



55809 

55812 
55813 
55814 

5S823 

55832 



45 



+ 

4 * 

» 

a 

s 

& 

o 

E 

w 

S 



e 

JS 

I 

s 

« 

6 

e 

1 



I 

a 



Commodore 16 / Plus 4 RAM Memory Map 

(Preliminary: Seprember 25/8-1. Nole thai the previously available local ions for VIC/C6^, SOOFC to SOOFF. are no longer available. 



Hex Decimal DescripMon 

0000 ChipdireclLonal regiser 

0003 1 Chip I/O: senal bus/casselle 

0002 2 Looprypemaich 

0003-0006 3-6 Renumber parameTers 

0007 7 Search character 

0008 S Scan-quoles flag 

0009 & TAB column Mve 
OOOA 10 0-LOAO, ]:= VERIFY 

OOOB II Inpul buffer poinlei / ' c^ wbxnpls 

OOOC L2 D«faull DIM ria$ 

OOOD 13 Type FF = slrrng, (JO=numerK 

OOOE H Type:SO=mleger. 00=nM(infi!poini 

OOOF 15 DATA scan/UST quote/memory flag 

0010 Ifl Subscripi/FNi, rii^ 

001! 17 0=[NP[fT,SflO^CET.E9S'^READ 

0012 IS ATN sign /Comparison evaliialiDn tldg 

0013 19 Currencl/Opromplllag 
OOU-0015 20-21 Jnteger ^aliie 

0016 22 Potnler: temporary ^[nng slack 

00 1 7-00 1 e 23-24 Usl "e mporary s\ n ng vector 

001 9-002 1 25-33 Sack for lemporafy ^''ngs 

0022-0025 3^-37 UrHi[> poinlerarea 

0026-002A 3S-42 Product area for mijluplicalion 

002e-002C 43-14 Pointer: SI arT-ot-B ASIC 

002D-002E 45-16 Pointer S(an-or-vaiiibiei 

002F-0030 47-1fi Pointer. Sian-ol-arrays 

0031-JX)32 40-50 Pointer: End-ol-array? 

0033-0031 51-52 Pointer: String-siorage (moving down) 

0035-0036 53-51 (Jlility siring pointer 

O037-O03a 55-56 Po^Dter: Limit-of- Memory 

0039-003A 57-5a Currem BASIC line number 

003B-n03C 59-60 Texlpoinler. BASIC work pomt 

O03D-OO3E 61-63 Poinler; BASIC slack lor CONT 

003F-0010 63-61 Current DATA line number 

001 1 -0012 65-66 Current DATA address 
0043-0014 67-58 Input vector 
0015-0016 69-70 Current varjable name 
0017-OOie 71-72 Curreni variable address 
0O19-OO4A 73-74 Vauablepomler for FOR/NEXT 

D01B-004C 7^75 Y-save.op-bave, BASIC pointersave 

OOlD 77 Compariun svmbol accumulator 

001E-O053 78-83 Misc work area, pojnters. and won 

0054-0056 84-86 Jump veciOT for Junctions 

005 7-0060 87-% M iscel laneous n u mer ic work area 

0061 97 Accum'l' expcneni 

0062-0065 98-101 Accum'l mantissa 

0066 102 Accum'l sign 

0067 103 Series evaluation considni pointer 

0068 104 Accum'l hi-order [overTlo^v] 
0Q69-00fiE 105-110 Accum'2 exponenl. and soon 
006F HI Sign comparfion. Ace' I versus '2 
0070 112 Accum'l lo-order [rounding) 
0071-0072 113-111 Casseriebufferlen/Series pointer 
0073-0074 1 15-1 16 Auto line number mcremeni 
0075 117 Graphicsflag 

0076-0079 1 IB- 1 23 Wi*c vvor k values 

007C-007D L24-12S BASIC pseudo-slack pointer 

007E-008F 126-113 MiKv^ork values 

0090 114 SlaluswordST 

0091 115 Keyswitch fA STOP and RV5 flags 
0091 lie Serial output, deferred ctiaractei [lag 

0095 ] 19 Serial deferred characler 

0096 1 50 Register save 

D097 151 How many open liles 

0098 152 Input device, normally 

0099 I -13 Output CMD device, normally 3 
0O9A 154 Directs t30/RUN=0ouipui control 
0O9B-OO9C 155-156 Pointer tapebufter. scrolling 
DO9D-O09E 157-158 End of program pointer 
0O9F-OOA0 1 59- 1 60 Work area 

0OAr-OOA2 160-161 Monitor working vecfor 

0OA3-OOA5 163-165 JifJy Clock HML 

0OA6 1 66 Serial bit coun|/EOI flag 

0OA7 167 Tapeshillbyte 

OOAa 168 Serial cycle count 

0OA9 1 69 Temporary color vector 

OOAA 170 Countdown.tape wnte/bilcounl 

OOAB 171 Number ol characters in filename 

OOAC 172 Current logical hie 

00 AD 173 Current secondary address 

OOAE 174 Current device 

OOAF-OOBO 175-176 Pomter to tile name 

OOBl 177 T^«errorcounl 

0OB2-OOB3 I7fi-179 3/0 slan address 

00B3-00B4 180-181 Laad address pointer 



0Ofl6-OOBr 

0OBe-OOE9 

OOBA-OOBB 

OOBC-OOCI 

00C2 

0OC3 

00C1-00C5 

0OC6 

0OC7 

OOC8-0OC9 

OOCA 

OOCB 

OOCC 

OOCD 

OOCE 

OOCF 

0OD0-O0D7 

0OD8-0OEa 

00E9 

OOEA-OOEE 

OOEC-OOEt 

OOEF 

00 FO 

O0F1-F1 

00F5 

00 F6 

O0F7-O0FS 
O0F9 
OOFA 
OOFB 

01 00-0 IFF 

0200-0258 

0259-025A 

025B-025C 

□25D-D2AC 

02AD-02B0 

02B)-02B4 

02B5-02CB 

02CC-O2EB 

02 E9 

02£A 

02EB 

02EC-02EE 

02EF 

02F0 

02F1 

02F2-02F3 

02F1-n2F5 

02F&-U2KD 

02FE-02FF 

0300-0301 

03D2-0303 

0301-0305 

0306-0307 

0308-0309 

03OA-03OB 

030C-030D 

030E-030F 

0310-03! I 

0312-0313 

0311-0315 

0316-0317 

03IS-03L9 

03IA-03IB 

03IC-031D 

03IE-O31F 

0320-0321 

0322-0323 

0324-0325 

0326-0327 

032&-O320 

032A-032B 

032C-O32D 

032E-032F 

0330-0331 

0332-03F2 

03F3-03F6 

03n-0436 

0137-0172 

0173 

0179 

0191 

04AS 

01 BO 
01 BB 



182-183 



IS5 
187 
193 



1 84-: 

186-' 

IBR-' 

194 

195 

196-197 

198 

m 

200-201 

202 

203 

2(M 
205 
206 
207 

20ft-2l5 
216-232 
333 

231-235 

236-23e 

239 

240 

241-241 

245 

246 

247-248 

249 

250 

251 

256-511 

512-600 

601-602 

603-601 

605-684 

685-688 

689-692 

693-715 

716-741 

745 

746 

747 

74S-7SQ 

751 

752 

753 

751-7,55 

756-757 

758-765 

766-767 

768-769 

770-771 

772-773 

771-775 

776-777 

778-779 

780-781 

782-783 

784-785 

736-787 

788-789 

790-791 

792-793 

794-795 

796-797 

798-799 

800-801 

802-803 

804-805 

806-807 

808-809 

810-811 

812-813 

814-815 

816-817 

8IS-I010 

lOll-IOH 

1015-1078 

1079-1 138 

1139 

1115 

1172 

1189 

1200 

1211 



Pointer: sian of tape bulfer 

Mjsc- pointer 

Cassette I/O vrork pointer 

Work pointers 

Screen reverse flag 

£nd-o1-line for input pointer 

Input cursor log (row. column) 

Which key 61 il no kev 

Input from screen/lrom keyboard 

Pointer to screen line 

Posilion of cursor on above line 

0= direct cursor, eJse programmed 

Current screen line lengtli 

How wtiere cursorlives 

Usi i/0 character 

^^lmber ollNSERTs outstanding 

Lnused, reserved for speech 

Unused 

Work value 

Color line pointer 

Screen work values 

Number ot characters in keyboard buffer 

Screen freeze flag 

Monitor work values 

Cassette checksum 

Monitor work value 

Cassette work values 

DMA cnnirn] mask 

Work byte 

Current ROM bank 

Processor stack area 

BASIC input auHer 

Previous E^ic iine number 

Poioter: Ba^c ^taiemerii forCONT 

DOS command wor-t area 

Graphics cursor. X and V 

Graphics working cursor 

Graphics work area 

print- using, graph ecs work area 

Temp screen roi^ niimbet 

String length 

255 = Trace on 

Diiecfoiy work area 

Graphics work area 
Number of graphics parameters 
Parameter relative (L) or absolute fO) 
Float -fixed vector 
Fi*ed-float vector 
Unused 

Reserved for canndge vector 
E rror message link [8686) 

BASIC warm start link |87l2I 

Crunch BASIC tokens link [S956J 
Prmt tokens link [8B6E| 

Stan new BASIC code link f^D6| 
Gel anlhmeticelemenl link [9417| 
Crunch hook vector [a96A| 

List hook vector [8B8S| 

Execute hook vector f8C8B] 

Inierrupl link (C£42) 

fRQvedor (CEOE) 

Break mlerrupf vector (FlIC) 

OPEN vector {EF531 

CLOSE vector {EE5D} 

Ser-mpui vector fEDIfl] 

Set-output vector {ED60) 

Restore l/Oveclor (EFOC) 

Input vector (EBE8) 

Output vector (ECIB) 

Tesi-STOP vector fF265l 

GET vector (EBD9} 

Abortl/Ovector fEF08) 

USR vector fFl4C) 

LOAD vector (F54A) 

SAVE vector (FlAI) 

Cassette buffer 
Tape write/ read counteis 
RS232 input buffer 
Tape error log 
CHRGET subroutine 
CHRGOT subroutine 
Subroutine fsetl banking) 
Subroutine (bank Via (3B1 
Subroutine (bank via £22} 
Subroutine (bank via S21^ 



04C6 

04D1 

04DC 

(11E7-01EA 

01EB-O4EE 

01EF-01F6 

01 R 

01F8-04FB 

01FC-01FF 

050(H)502 

0503-0508 

0509-0512 

0513-051C 

05LD-0526 

0527-OS30 

0531-0532 

OS33-0531 

0535-0535 

0537-0538 

0539 

053A 

053B 

053C" 

053 D 

053E 

053 F 

0540 

0541-0542 

0543 

0541 

0545-0546 

0547 

0548 

0549-051 A 

054B-0551 

0552-0557 

055S-055C 

055D 

055E 

05SF-O5E6 

05E7-O5EB 

05EC-05EF 

05F0-05FI 

05F2-05F1 

O.iFS-OfiEB 

06EC-07AF 

07BO-07CC 

O7CD-07D0 

07D1 

07 D2 

07 D3 

07D1-07D8 

07D9-07E4 

07 E5 

07E6 

07E7 

07E8 

07E9 

07EA 

07EB 

07EC-07ED 

07EE-07F1 

07F2 

07F3 

07F4 

07F5 

07F6 

07F7 

07F8 

07F9 

07FA 

07FB 

07FC 

O8OO-0BE7 

0C00-0FE7 

lOOO-FFFF 

2000- FFTF 

eOOO-FFFF 

DO0O-D7FF 

FDOO-FDOF 

FD30-FDIF 

fddo-fddf 

feoo-feff 
ffoo-ff;f 

FF3E-rF3F 



1222 

1233 

1244 

1255-1258 

1259-1262 

1263-1270 

1271 

1272-1275 

1276-1279 

1280-1282 

1283-1288 

1289-1298 

1299-1308 

1309-1318 

1319-1328 

1329-1330 

1331-1332 

1333-1331 

1335-1336 

1337 

1338 

1339 

1310 

1311 

1342 

1343 

1341 

1345-1316 

1347 

1348 

13l9-t350 

1351 

1352 

1353-1351 

1355-1372 

1362-1367 

1368-1372 

1373 

1374 

1375- IS 10 

1511-3515 

T516-35I9 

1520 

1522-1524 

1 521-1791 

1792-1967 

1968-1996 

1997-2000 

2001 

2002 

2003 

2004-2008 

2009-2020 

2021 

2022 

3023 

2034 

2025 

2026 

2037 

2028-2029 

2030-2033 

2034 

2035 

2036 

3037 

2038 

2039 

2040 

2041 

2042 

2043 

2041 

2048-3017 

3072-1071 

4(^6-65535 

3192-65535 
32763-55535 
53218-5529S 
61768-64783 
61781-61799 
61976-61991 
65021-65279 
65280-65311 
65312-65343 



Subroutine (bank via S6F) 
Subroutine [bank via t5F) 
Subroutine (bank via 164} 
PUcharaclersf.i) 
String work area 
TRAP and error tlags 
Slack pointer for error trap 
00 loop wofk area 
Sound work area 
U5R program jump 
RND seed value 
Logical file table 
Device number table 
Secondary atklress table 
Keyboard buffer 
Start of BASIC memorv 

r 

Top of BASIC rrterriory 

Timeoul/end flags. no( Lised muth 

Tape buffer counts, not used mucft 

Tape buffer pointer 

Tape file type 

Character (color) artribule 

Flash flag 

Unused 

Screen pagefunused) 

Keyboard buller size 

K^ repeat I2S = 4ll. 6-1 = none 

Key repeal couniert 

Kty shift f;ag 

Key font mterloch ftag 

Key input vector (DB7A) 

Test/Or^hics mode lockoui flag 

5croJI enable flag 

Screert work values 

MLM workiocations 

MLM registers (FC/SR/A/XAl 

MLM work locations 

FN ke> pending counl 

FN key pointer 

Key defjninonarea 

DMA work lix^ticns 

ROr^JD (PAT) able 

LongJump vector 

Lonci Jump lEgasters 

Reserved RAfi-l for extra ROMs 

BASIC pseudo-Slack 

Tape working values 

R5232 working values 

RS23ainpoinlej 

RS?32readpoLnier 

f^232 input counter 

RS232 work values 

Character load program 

Current screen botiom inargin 

Current screen lop margin 

Current screen left margin 

Current screen right ma^in 

0= Sc rolling enabi led 

255 = Auto Lnsert enabled 

Previous characler prmted 

CurrenHcolor) altnbute 

Screen line wrap table 

SYS A-reg save 

SVSX-regsave 

SVSY-regHve 

SYS stalus reg save 

New key detect 

Lockoul Cirl-S 

f^onilor read ROf« or RAM 

Color decode switch 

Spht screen bit ma^k 

Split screen video base 

Tape molor interlock 

Color memory 

Screen memory 

BASIC RAM memory (normal 1 

BASIC RAM inemory (hi^res] 

ROM: BASIC 

Characler sets I n ROf^ 

ACIA communacaiions cFiip 

Parallel port/6529 

ROM bank selecl [write only) 

[>MA disk interlace 

TED I/O conlrol chip 

ROM /RAM selecl {wnte only) 



r I- 

L 
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Commodore 16 / Plus 4 ROM Memory Map 



HOOO C-ISROMsidn 
5003 W^rnis-flM 

E02A Fi>/rkw: >«mr< 

e02E Iniiu^ne B^ic 

SOBC CHRGErpomtm 

eoC:^ Prml BA^9l«n miq 

8123 CHBiJET ■ropji 

SL3E l^^r^nnji 

a3&3 Ac-ion vpTlo" 

WIS Funflmn vwtors 

A453 OhinrlvcclDn 

SA7] Me^^ 

E66F Prml PEADV 

B6P'! Einjr TouHne 

872E riandlenewiuw 
Ae]8 ff«c^inJir>« 
fl85A R«eivf mpuF lino 
8371 Scdn Bd^ii:-?;l^k 
8905 Ei^dnd Bd^c-UKli 
3953 Cmncfi lohens 
8A3D Find Bbic Ijne 
8A79 Perlorm(NEWf 
8A9B Run 
8^9B PHormlCLRl 
8A£D PUDEF chaFei:l»n 
8AF1 BvK upFFUl piHJ.lfr 

S.AFF Ppiiurtu ;lkt) 

8MC PerfwmlRUNJ 
8C9A Pffriom [RE^TOffq 
&CD8 Perform (STOP] 
9Ctl\ Ptilomi(HNCI 

8D03 fVrlormlCONT] 
&D2C Per-Dnn 'GOSUBf 
eiMU PfrtDrm iWTOJ 
&D&Z Pertorm [RETURN] 
8DB0 Frjform [EJATAf 
SDBf Scan lai ne<i sralerrwnt 
BDCr Sun lor nejii linf 
SDE' FprformfCF] 
5E0B Ferfuim IREM'FISEf 
8EIB P#risrTii[ON} 
SE3E Grr ^ixri poin: nu:nh« 
SE7C PtrtorraFLrrj 
ftFEO Penom(PRINT'J 
afE6 Pertorm \CUD] 
^K Kerliimi i^K|,\T| 
908S Pnni (rtm, (y a) 
90AO I'M" lorinal rzhif 
90B8 J"ntorm,C;ET. 
90EE PMtom [INPUT'] 
910& PHtorm [INPUT] 
9142 pp?iTi|]| dTi^ irpul 
9I4F Pdorm IREAD] 
9293 Ppllami [NEKTJ 
9314 OlKk rypetr.alch 
9a2C Evaiuale enprewKm 
94~l Fixcd-lknL CDnvFfsion 
94&> Evfll "11 h in parens 
9flAi) T'^ar^zh ior '.iriiblf 
SSra Evaluiie<OS> 



95FB EvdIudtF vA.^JD> 

9628 Ekdl<idr?<i:OMPAR£> 

M9E PpTfDrm [DIM] 

WAS Locve i'^nnble 

$73A Clitck alpTiabeff 

9744 Ciraic vanahle 

9fl5B Arra^ poinlPF^uhfouUnt 

9871 Fl^la^-llXMl ccnvei^jpri 

989B Sel up arraiH 

9A2F OxnpulFarravsi^e 

9A62 Evalu^r? <FR£> 

&A76 Fifcffl-Elwl 

H7D EvaIaMe<P05> 

9AS6 ChMkiiri-C' 

9A9D Feitomi lDtF| 

5ACB Checli FN s}r(LC 

HADE PeF+o.m[FNl 

9Bj4 &cLLiR«r.[jijd«cripHjr 
9B6fi £vaiuaH<STf«> 
9B7ri CalculJle linns vKior 

9B74 SelupHrmg 

9BDA ConcdiiTiaif 

9CIE S-jildwungmlonicrnpry 

9C46 Dutii^dun-viteiJalnne 

9C5^ U^e morn Jor siring 

!)CAA OeaTiijfttnpiur 4iac*L 

9CBB E^aJufli'' <:CHRS> 

9CCF E'-alj*e':LErrs> 

»>J3 Cvaliulr <RIGHTS> 

9DI5 Eviludlr <MIDS> 

9(M6 Pull Wring paiams 

9Dei EvaLuaw <LEN> 

9DG7 ExnsirmjTcfle 

9D70 Evifluaie <AiO 

?D8l Inpurbyif pdrajnifiEr 

9D93 E^flluale<VAiJ> 

9DD2 Gh rari-n^ l(w FOKEAVATf 

9E>DE GdpvainslorSOUND 

iiD£4 Coiiwerf ro liUHTpoinE 

9QFA tvoJudTt <PEEK> 

9EJ2 PerlDrm]POK£] 

ICIB Evaluaip<nEO 

SKA Perlorm [WAJT] 

9£87 EvaLuav ■:fubriaci> 

9£9E EvalualF <a*J> 

9F7B CompLemenl FAC r 

9FB' Mulliply by »ro byte 

AOIE EiraluiL* <LOC> 

AOTB EvkJuaif <riiuJiiply> 

A0A9 Muhiprydblr 

AODC Mptnnr>' to FAC'2 

AIOT fcieinoiy Lo FACS 

AI37 AdjuM FAC'l/'2 

A 1 54 LTndM/Dirfrflow 

Al«2 MuMvbyt?n 

AI83 Divk;? bv ten 

AI3~ Eviluaie <dr-ide> 

A2IF Memory 10 FAC'] 

A24C FAC-1 iom«noF>' 

A28] FAC'^ioFAC'l 

A29I FAC'li"FAC'2 

A2A0 Pmnd PAC'I 

A2B0 Oeriign 

A^EE E:>aluale<SGN> 



A?CE Fi:<&l-noaL 

A2DD EvaJiHltf <ABS> 

A2E0 Compare FAC Mo memory 

A327 FloiU-lixed 

A3Sa Ei.4luile <!NT> 

A3:F StringloFAC-l 

A.153 Print -IN ' 

A4SA fnnijiumtn 

A46F noanoASCri 

A5E4 Eviuate<SOF> 
A5EE Evaluate <L)'»wtfr> 
A6S7 EvaluaL?<nega:rve> 
A660 Evaluate <EXP> 

A663 Sencs evaluation 1 
A6C& SenEff^alualion 2 
A707 E^aluale<RHD> 
A760 Save BasK-slflck 
A76!^ Rsiore Q^ii-sraf k 
A772 Trim EasK-^atk 
A 770 KptnaltaJL^ 
A7BJ Pprlorm [SYSJ 
ATCF S'rSn-um 
A7DE Ptfrionn [SAVE] 
a7F0 P*rrorni1VEPIF>J 
A7F3 Perlijrm ILOADI 
AAflD PfffomijOPENl 
A85A PertotmiaOSF; 

Pa^tm lir LOAD/SAVE 

Check flefiuli |>arameLeri 

Check tonrru 

Par jiHi to: OFEN/ClOSe 

Alltxatt ^trmO ipace 

Garbage cinLpclion 

CalcijJaieerid Diiiri^g 

EvaluHe <COS> 

Evaluate <S1'*> 

Evaluaie<TAN> 

Evaluaie<ATh> 

f^omilRENUMBEPl 
ADCA Ptsioim JFO«] 
AE5A Pertimi jDFLETE] 

Pnnl U5ing 

Perfonn fTFAP; 

Perform jRF^ME] 

EialiidLe<:EPRS> 

E'aludte<KEXS> 

Ppr!i^rm IFOJMFI 

Feriom |1X>| 

Perform lEXFT] 

PerJorm |LOOP| 

Pet-/m> |TPON] 

^Worai ITBOFFt 

Pertmr? |AUTO| 

PertofmJHEJJl 

Pefform TEVJ 

PHlorrn iSOUNDJ 

Periomi \VOL] 

FprfnfTTi fPAIVri 

Ferlorm [CriABl 

Perform [BOX] 

PL'rlorm |GSHAPE] 

PcrlL.m [?SK^fEJ 

Evaluate <RGP> 



Ase? 

AS9D 
ASAS 
AS A3 
A9(* 

A9'^4 
AAS7 
AATO 
AAT7 
AACO 
AB!A 
ABflF 



AEF7 

B4?B 

EJ40 

B*BE 

S507 

H544 

B5S7 

B5AC 

B603 

B652 

M5S 

B6CD 

B8E8 

ffJ29 

seeD 

BBOi 
BBD4 

BAE3 
BD3J 
BE29 
BF7^ 



BFaS Evaluale <ffCLS> 
BFB7 Evaliiaitf<RLUM> 
BFCI Evaluaie <JOV> 
BFFD Evaluair<R[yrr> 
COie PeriormlClHCLEj 
C3"B Seigraphicicuiwr 
C3F7 Pirso qraphia CD'nrnar:^ 
C49F Gei fliaprnr' parameter 
CAV^ Perfa,ni[DKA^Sj 
C50f Perfonn [LOCATEJ 
CS]A Perform [COLOR] 
CS67 Prjfmn [^NCtJiJ 
C5B8 Peiiorm [SCALE] 
C5C1 Perform I GRAPH rq 
C7BF Coilti/in graphic^ 
C8BC PEdorm IDIHECTORV] 
C9JI Pe-lorm IDSAVE! 
CySl Ferlorm [DLOAD" 
C9Sh Ferlorm [HEADEFt] 
C9eC PfrTorrr [5CR,^Tf:H] 
C9CC Pf rforni [CUiXETTl 
C9DA Perfomi [COPV| 
C9F4 PrrfOfm [RENAME] 
CAMl Pfrfomi [BACHUP] 
CBlF Paiw DOS command 
CEUO Jnltmipl #ntr> 
CEOE IPQitquencB 
CEGO Da bcrepn spin 
CEFO KEmai-UDTiM 
CF36 Keriia. - PDTIM 
CFJD Kemal-SEmM 
CFBA GeifdorErn* 
CF96 F*rch memorv 
CFBF Handle lapemoloF 
DOOO Graphic rhar«:ler»t 
WOO Te:(Lchara;tet«l 
D802 SiTrttn addresrfy, 
0831 Kemal - SCREEN 
MUy fcernsi-PLOT 
D8&S t5C-n normaL utHji 
D8AI Selupscreetiline 
D9BA Quoletcs! 
D9C7 Scirtti ouEpul wrap 
D9D9 SeiiipHreenpFini 
DBIL Kemal-5CNit£Y 
DC* I F^jrujion keyi 
DC4^ Ouqiut u, fcref n 
DC9B ESC-0:lcBv escape 
DEC<G IJ«cdee5cap« 
DELA FSCvftlori 
DE48 E5C-P reduce rfrvTH 
DE5E ESC-T, top .-ir,do« 
DESO E£C-B tuLiom windoM 
CEae ESC-I, insenhne 
DEae: ESC-D delete hne 
DECE E5C-CI erase 10 md 
DEEl ESC-P, erass rm wan 
DEF6 ESC-V ^-rolliip 
DFOl E5C-* arroll iJown 
DFID E5C^KrDllciar)£t 
DF20 ESC-W.wrt>lldiia&le 
DF2* ESC-C; cancel inscn 
DF29 ESC-A, auto inwft 
DF39 ChecfLMrctrt Imei-iap 



DF4b Breakscreen^rap EFS3 

DFIi9 Ma«r Kr«n wrap FOOS 

01^66 CjLculaieHreenhrapmwik FlH3 

DFS: ESC-l.5i3rr-lijie F0S4 

DF9S ESC'h.end-lme FOFO 

EOIE Keyboard wi Fl /? 

£153 SendTaJk Fl9fl 

ElSij Send Listen FIA4 

1^.181 Send tDvnalbui FIBS 

^IE9 S*r,al iimecuts F22S 

EIF7 SendlislenSA F234 

EIFC SlearATN F2t.5 

E203 Se.idialkSA F2A4 

E20C Waiiiorclock F2CE 

E2ID Svrd wnal ibeTeEied F?EB 

E2ZF Ser^'Urialk F352 

EJBS Serial tipck on F3D2 

E2BF Serial doi-l. 5fJ F3DA 

E2C6 SerialoutfuE'l' FiiiC 

E2CD S^hL output ^0' F4I5 

E2CM C*r wiial 4 tkut F4IA 

E2DC [Xavl mi F4lC 

E3I9 FTini P:es&pLav&rH' FllE 

E3:B Pnnl PreMplay' FJaS 

E3SC Slaniape F'1?7 

E3b0 <iN motor F42F 

E3B7 Ckrar tapp buffer F43fi 

E3C3 S»up tape lp.T!er f445 

E.il3 Stfid lapp cycle FiAC 

E«7 Send tape 'ion? F473 

EflK Send tape ^Jiort" F4D7 

EJSD Send idpe medium' FSOA 

Ea6S SeridLdi* Ifbii F^» 

£474 SeiidiapeThir F54B 

E4flC Send lape tyie F!i70 

E533 IniiiiUeiape wriie FSflO 

E56C Write ui|;cne*]<*( F5CE 

Ee9E Biima^k^ F^DI 

E*X Find any tape beader F60E 

EA^I FindspecifK'heaaer FGfiE 

EASB ft5-232 ou( riRQ) F70A 

EA95 R5-232 m (IRQl F724 

EBDS Kirnal-G^IN F83D 

EBF8 KErnal-CHRJN FB8I 

ECOE G*t rram lapp F3M 

EC14 C«i Irom R5-232 F9IF 

EC]C Cetlrom«r.al FB72 

ECilB Kernal - CHPOUr FBS6 

EC63 Smd la tape FH9J 

ECB4 SendloRS-23? FBB7 

ECSB fern,-»l - ACPTR FBCl 

ECDF Kernal-CIOUT FCl9 

EDI3 l^emal-CHKJN FCS9 

ED60 Htfrnal -CHKOLTT FC7F 

EOrA kemal-TAU FCS9 

EEIA h;ernal'T>LSA FC63 

EF2C KHnal-U?TCN FCB8 

EE4D Hemal-SECOND FCFl 

EE5D Kernal- CLOSE FCF4 

EFCS Krinal-CLAa FCF7 

EFOC K«n.ll^aPCH^ FCFA 

EF?3 Ketnaf-UHLSN FCFD 

EF3B Kemil-UNUK FF90 

rFFC 



Hemai - OP^N 

^ndSA 

Itemal-LOAD 

Liaad ^rom senal 

Load Irom tape 

Pnnl iilenaine 

KemaJ - SA^X 

- SavF lEEik 1 

S-vf to serial 

Pnnt ■SAVING' 

Save to tape 

Kemal - STOP 

Sysiem resef 

Transfer pt^ 2 \ Kior^ 

VeeioFi pagr 3 

Idenlify 16K/32K/&4K RAM 

Key lengiru 

Key delintiofR 

Kemal - SFn^Ainf 

HeTTia-SFTTJS 

Kemal - SETMSG 

Kemal - READST 

Change FT 

Kemal - SFTTMO 

Kemal- HEMTOF 

Set MEHTOF 

Kemal - MEMBOT - 

Penomi [HON [TOR] 

BRK/USR enliy 

PerlDrrti 1 fi] 

PerlonnlM] 

Ferlorni Icbangp re^J 

Pcrtonn \>] 

Pf rtorm { Gf 

Man :!or command* 

Monitor vi.'Cf ors 

Perfonn [ C] 

Perfortn[rf 

Pfifdnn [H] 

Perform [ %/.U.\\ 

Per Form [ F] 

Penorm [.D] 

Op code mal* 

WacrunF language cwlet 

V^^emanics 

PclDFm I A] 

Decrement iF^t2 

Decrenwni 19F/AD 

IriCrrmnH lAI'2 

Savr regiilei^ 

P«al[ regtster s 

Kemal - lOBASE - 

'Phoeniil rOiilme 

Long Fetrh routine 

Lj^ngjijiRp routrne 

IRQ entry 

Long IRQ rouikw 

SRT kemaJ cnffy 

"Phoenjv' eniiy 

Ljinq Fetch entr^- 

Idn^ Jump entry 

Lon^ IRQenliy 

Jump table 

Svstem vefiors 
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+ 4 Kemal Jump Table 



Ubel 


Hex 


D«<: 


JumpA to ; 


ComiDentB 




C[[^ 


FFSl 


65409 


JDS4E 


initialize scie^rr editor 




lOlN'JT 


FF84 


65412 


1F30B 


inilidLiZG JnpiLl/outpui 




RAMTA5 


FF87 


65415 


iF352 


init ram/lapbuf/sel screen 




RESTOR 


FFSA 


654 iS 


iF2CE 


resrore default i/o devices 




VErroR 


FF8D 


65421 


SF2D3 


store/restore ram vectors (c^ 0/1) 




SETMSG 


FF90 


65424 


SF41A 


enable/disable 'kemal" messages 




SECOND 


FF93 


65427 


tEE4D 


1 send sec address afler listen 




TKSA 


FF96 


65430 


lEElA 


send secaddres afrerlalk 




MEMTOF 


FF99 


65433 


tF427 


read/sel iopo£meni(c = l/0) 




MEW BOX 


FF9C 


65436 


SF436 


read/ser bollom ot mem jc= 1/0) 




SCNKEY 


HFyp 


65439 


SDBll 


scan kevboard 




5E 1 1 MO 


FTA2 


65442 


*F423 


sel/resel leee (imeoul (a<>127) 




ACPTR 


FFA5 


6544 5 


SEC8B 


inpjT byle trom &enal porl 




CiOUT 


PFA8 


6544S 


SECDF 


Quipui bvre ro ^rtal port 




Li>rrLK 


FFAB 


65451 


IEF3B 


command se'ial bus ro Unialk' 




UNLSN 


FFAE 


65454 


SEF23 


comiTidnd serial bus to 'unlisien' 




USTEr{ 


FFbl 


65457 


SEE2C 


cmd devjces on ser bus to lisien' 




TALK 


FFB4 


65460 


SEDFA 


cmd ienal bus device to lalk 




READST 


I-Hi7 


65463 


SF41C 


read i/o status word 




SETLSF 


FFbA 


65466 


SF413 


set iog/unil/see addresses 




SETNAM 


FFBD 


65469 


IF40C 


set Me name 




OPEN 


FFCD 


63 472 


[SOS IS) 


open a toxical IHe 




CLOSE 


FFC3 


65475 


(1031 A) 


close a specified logical file 




CHK[N 


FFC6 


6,5478 


[S03IC) 


open channel for inpm 




CHKOUT 


FFC9 


65481 


(S031E) 


open channel for oufpur 




CLRCHN 


FFCC 


65484 


(S0320} 


re^ore defautT i/o devices 




CHR]N 


FFCF 


65487 


(SG322J 


hnpul characler from channel 




CKROUT 


FFD2 


65490 


{S0324) 


output characlerlo channel 




LOAD 


FFDj 


65493 


SF043 


iofld/veril)' ram from device 




SAVE 


FFOa 


65496 


JFI94 


save' ram lo a device 




SEIIfM 


FFDB 


65499 


SCF2D 


sel real lime clock 




RDTIM 


FFDE 


65502 


SCF26 


read real rime clock 




STOP 


FFE! , 


65505 


1S0326) 


scan slop ke>' depressed 




GET]N 


FFE-1 1 


65508 


1S032&) 


gei char from curreni inpui dev 




CLALL 


FFE7 


65511 


{$032 A) 


close all channels and liles 




1 T^-^IP^ 


Ft-tA 


65514 


SCEFO 


incremeri real lime dock 




:jlKE£N 


FFED 


65517 


SD834 


return scr size in ro%%s/columns 




PLOT 


FFFO , 


65530 


SDfi39 


read/ser cursor posuion(c= 1/0} 




lOB-^SE 


FFF3 j 


65523 


SFCI9 


returns base add of i/o devices 






IhFFA 


.BVTS 


A4/SF2 


system nmi SF2A4 






$FFFC 


.BYTS 


F6/SFF 


sysiem reset SFFF6 






SFFFE 


.BYTfi 


B3/JFC 


system irq SFCB3 





Reg- 



1 

2 

3 

4 

5 

6 

7 

S 

9 

10 

11 

12 

T3 

H 
15 

16 

17 

IS 
19 
20 
2] 
22 
33 
24 
25 
26 
27 
2S 
29 
30 
31 
62 
63 



Address 
FFOO 
FFOI 
FF02 
FF03 
FF04 
FF05 
FFOG 
FF07 
FF08 
FF09 
FFOA 
FFOB 
FFOC 
FFOO 
FFOE 
FFOF 
FFIO 
FFll 
FF12 
FF13 
FF14 
FF15 
FFI6 
FFI7 
FF18 
FFI9 
FFIA 
FFIB 
FFIC 
FFID 
FFIE 
FFIF 
FF3E 
FF3F 



Ted Chip Register Map 



7 


6 


5 


4 


3 


2 


1 







Timer'l Reload Value Bits 07 (Lew) 




Timer*! Reload Valje Bits 8-15 (Hioh) 




Timer'2 Reload Value Bl(s 0-7 (Low) 




Timer'2 Reload Value Bils 8-15 (Hi^h) 




Timer's Reload Value Ms 0-7 (Low) 




Timer's Reload Value BiLs 8-15 (Hi^h) 




Tesl 


ECM 3MM 


Blank ' Rows 


VOftsei 




Rvs Olf 


PAL Free!e 


WCM - Cols 


XOfbet 




Keyboard Lalch {IN and OUT] 




IRQ. 


73 


NC 


T2 Tl 


LP 


PAS 


NC 




NC 


fE-T3 


NC IE-T2 lE'T] 


lE-LP ; 


lE'RAS 


Rce 






Raster Compare (RC) BjIs 7-0 




NC 


1 NC f NC NC 


NC NC 


CP9 


CP8 






Cursor Posihon |CP) Bus 7-0 




Sound ]fSi) Bits 7-0 






Sound 2 (Sj) Bils 7-0 


; S.9 


S:e 




NC 


NC 


NC 


NC NC ] NC 






Noise 


V2Scl 


V] Sel Volume 




NC 


NC Bii Map Base SS!! 


1 5.9 


Si8 




Character Base (5-0) 


^FH> 


Sratus 




Video Malrix {4-0) NC 


NC 


NC 




NC 


LumtnanceO 


Colour 




NC 


Lummat^ce I 


Colour 1 




NC 


Luminance 2 


Colour 2 




NC 


Luminance 3 


Colour 3 




NC ■ 


Lumj nance 4 


Colour 4 




NC 


NC 1 NC NC 


NC 


NC 


BRP 9 

-0 


BRPe 






Bir Map Raster Position (BRP) Bus 7- 




NC i 


1 NC 


NC NC NC NC. NC ■ 


VRPS 






Vertical Raster Position (VRP) Bits 7-0 






Horizonial Posiijon (KP) Btls7-0 






NC 


Blink Rale (3-0) | VSUB(2-{ 


>] 




\Vrire to select ROM access 




Wriie lo seleci RAM access 





u 

* # 

a 
n 

I 

S 



I 

8 



I 

JS 
H 



NC = NoConnecuon IE = [nrerrupr Enable Tn^TimeTn- 
BMM = B]t Mao Mode ECM :t Exi Char Morif^ MrM = MMlri-rnlf»irMrvi<- 
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Commodore Disk Specifications 



Model 


D9090 


D90G0 


8250 


8050 1 4040 


2031 


1 1541 


Drives per Unit 
Heads per Drive 


1 
6 


1 
4 


2 
2 


2 
1 


2 

I 


1 
1 


1 
1 


Formatted Storage 

Capacily per Unit 
Max, Sequential Files/ Drive 
Max, Relative Fifes/Drive 
Disk System Buffer 


7.47 MB 

7.41 MB 

7,35 MB 

4KB 


4.98 MB 

4,94 MB 

4,90 MB 

4KB 


2.12 MB 

1.05 MB 

1.04 MB 

4KB 


1.05 MB 

521 KB 

183 KB 

4KB 


340 KB 

168 KB 

167 KB 

4KB 


170 KB 

168 KB 

167 KB 

2KB 


170 KB 

]68KB 

167 KB 

2KB 


Disk Formats 

Cyhnders (Tracks) 

Sectors per Cylinder 

Sectors per Track 

Bytes per Sector 

Blocks Free/Unit ' 


153 

128 

32 

256 

29162 


153 
192 
32 
256 
19442 


154 

23-29 
256 
8266 


77 

23-29 
256 

4104 


35 

17-21 
256 
1328 


35 

17-21 
256 
664 


35 

17-21 
256 
664 


Transfer Rates (bytes per second) 

Interna] to Unit 
IEEE-488 Bus 


5 MB 
1,2 KB 


5 MB 
L2KB 


40 KB 
1-2 KB 


40 KB 
1.2 KB 


40 KB 
1.2 KB 

1 


40 KB 
1.2 KB 


- 


Access Times (milli-seconds) 

Track-lo-Track 
Average Track 
Head Sen ling Time 
Average Latency 
RPM 


1 

3 
153 

15 
8.34 
3600 


3 

153 

15 

8,34 

3600 


5 
125 

100 
300 


100 
300 


30 
360 

iOO 
300 


30 
360 

100 
300 


30 
360 

too 

300 




' Track-lo-Track: Micropolis 8050 = 30 ms. Tandona050 = 5 ms. 
" Average Track MicropolJs 8050 - 750 ms. TandonS050 = 125 ms. 




Physical DtmeDsions 

Height (inches) 
Width (inches) 
Depth (inches) 
Weight (pounds) 


5 75 

8.25 

15.25 

31 


5.75 

8,25 

15.25 

21 


7.0 

15.0 

13.75 

28 


7.0 

15.0 

13,75 

28 


7.0 

15.0 

13.75 

28 


5.5 

8.0 

14,25 

20 


1 3.0 
7.0 
130 
10 


Electrical 

Power (w^ts) 


200 


200 


60 


50 


50 


40 


35 


1 Vaiiage(a]l models) 




no 


-120 VAC. 60 Hz 


1 



Directory-File Header Format 



4040,2031, 1541 Directory Header - Track 185ectorOO | 


Byte" 


Data 


Description 


i-143 




Reserved for 404O;2O31/I541 BAM 


144-161 




Diskette name, padded with shifted spaces 


162-163 




Diskette ID number 


164 


160 


Shifted space 


165-166 


50,55 


ASCIJ '2a' identilies DOS version and format 


167-170 


160 


Shifted spaces 


171-255 


00 


Not used 


60£ 


>0, 8250 Dir^ctoi 


ry Header - Track 39 Sector 00 


Byle' 


Data 


Description 


0-1 


38,00 


Track/Seclor to firsT BAM block 


2 


67 


ASCII c' identifies DOS 2.5 formal 


3 


00 


Reserved for future DOS use 


4-5 




Not used 


. 6-21 




Diskette ^ame, padded with shifted spaces 


22-23 


160 


Shifted spaces 


24-25 


1 


Diskette ID number 


26 


160 


Shifted space 


27-28 


50,67 


ASCII '2c identilies DOS version and format 


29-32 


160 


Shifted spaces 


33-255 


00 


Not used 


D906I 


/ O9090 Direci 


tory Header - Track 00 Sector 00 


Byte 


Data 


Description 


0-1 




Track/Sector pointer to bad Track and Sector isl 


2-3 


00,255 


Identifies DOS 3.0 format 


4-5 


76, 00 


Track/Sector ol first Directory block 


6-7 


00, 00 


Not used 


8-9 


01. 00 


Track/Sector of fi rst BAM block 



Directory-File Sector Format 



2031 Directory Blocks - Track 18 Sector 01 through 18 
4040 Directory Blocks- Track IS SecTorOl through 18 
8050 Directory Blocks - Track 39 Sector 01 through 29 
8250 Directory Blocks - Track 39 Sector 01 through 29 

D9060 / D9090 Directory Blocks - Starting on cylinder 76, uses al Tracks 
Sectors 00 through 31. then expands to additional b ocks as needed, 

providing unlimited' Directory size. 


Byte* 


Description 


0-1 

2 

3-4 

5-20 
2 -22 
23 

24-27 
28-29 
30-31 
32-255 


Track/Sector pointer to next Directory block 

File type 

Tfack/Seaor pointer to first fi e block 

File name, padded with shifted spaces 

Track/Sector ol first side sector if RELative file 

Record length if re ative file 

Reser\ed tor future file information 

Track/Sector pointer for replacement 

Number ol blocks used by the file 

Seven more 32-byte file entries (same as 2-33 above. 

p!us two additional unused bytes) 


Additional Notes ) 


] 
2 
3 

4 
5 


32 byfes per file entry, except the first entry is 30 bytes 
Totai of eight (8) file entries per Directory block 
File types are- Scratched Files SOO 

SEQ Sequential Files SOI 

PRO Program Files S02 

USR User-Defined S03 

PEL Relative Record S04 
File type codes are OR'ed with $80 when file is proper y closed 
Track value of 00 in byte zero indicates the last used block in the 
Directory Sector value then shows next byEe to use. 
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BAM (Block Allocation Map) Formats 





4040. 203 1 . 154 1 BAM Format - Track 1 8 Sector 00 








Byte* 


Description 


Data 


1 




0-1 


Track/Sector of first Directory block 


18-01 










2 


ASCII a' Identifies DOS 2.0 format 


65 










3 


Reserved for future DOS use 


00 










4-343 


BAM : FAch Track Controlled By 4 bytes 


tracks 1-35 










4 


Byte 0: Total Blocks Free In Track: 


track 1 : 










5 


Byte 1 : Bit Map Of Sector Allocation 


sectors 0-7 










6 


Byte 2: Bit Map Of Sector AlJocarion 


sectors 8-15 










7 


Byte 3: Bil Map Of Sector Ai ocaiion 

A bil ON = ] represents a FREE Sector 

A bil OFF = 0represenisan Allocated Sector 


sectors 16-end 










8-M3 


4 Byte Track Maps repeat for all tracks 


I racks 3-35 










144-255 


Unused 












180-191 


Note: BLOCKS FREE nnn' may appear here. Not used. 












8OS0 BAM Formal 






Byte' 


Description 


Data 




BAMl 


BAM 2 












Tr38 / ScOO 


Tr38 / Sc03 








0-: 


Track/Sector of next BAM block 


38-03 


39-01 








2 


ASCII 'c' identifies DOS 2.5 formal 


67 


67 








3 


Reserved for future DOS use 


00 


00 








4 


Lowest track * mapped in this BAM block 


01 


51 








5 


HigheslTrack'(+l) mapped in ihis BAM block 


5! 


78 








6-255 


BAM : Eacfi Track ConlroiJed Bv 5 bytes 


tracks t-50 


iracks 51-77 








6 


Byte 0: Toial Blocks Free In Track: 


track 1: 


ttackSl: 








7 ! 


Byie 1 : Bit Map Of Sector Al ocaiion 


sectors 0-7 


sectors 0-T 








8 


Byie 2: Bit Map Of Sector Allocation 


sectors 8-15 


sectors 8-1 5 








9 


Byte 3: Bil Map Of Sector Allocation 


sectors 16-23 


sectors 16-23 








m 


Byte 4: Bit Map Of Sector Allocation 

A bil ON = 1 represents a FREE Sector 

A bil OFF = 0representsan Allocated Sector 


sectors 24 -end 


sectors 24-end 








11-255 


(BAM 2: \ 1-140) 5 Byte Track Maps repeat for all tracks 


tracks 2-50 


tracks 52-77 


1 






180-191 


Note: BLOCKS FREE nnn' may appear here on BAM 2. Not used. 




1 


1 






8250 BAM Formal 




Byte' 


Description 


Data 




BAMl 


BAM 2 


BAM 3 


BAM 4 








Tr38 / ScOO 


Tr38 / Sc03 


Tr38 / Sc06 


Tr38 / Sc09 




0-1 


Track/Sector of next BAM block 


38-03 


38-06 


38-09 


39-03 (Dir) 




2 


ASCIf c idenlifies DOS 3.7 format 


67 


67 


67 


X X 

67 




3 


Reserved for future DOS use 


00 


00 


00 


00 




4 


Lowest Track ' mapped in ifiis BAM block 


01 


51 


101 


151 




5 


Highest Track ' ( + 1} mapped in this BAM block 


5T 


101 


151 


155 




6-255 


BAM : Each Track Controlled By 5 bytes 


tracks 1-50 


tracks 51-100 


iracks 101-150 


Iracks 151-154 




6 


Byte 0: Toial Blocks Free In Track: 


track 1 : 


track 51: 


track 101: 


track 151: 




7 


Byte 1: Bil Map Of Sector Allocation 


sectors 0-7 


sectors 0-7 


sectors 0-7 


sectors 0-7 




8 


Byte 2: Bit Map Of Sector Allocation 


sectors S- 15 


sectors 8-15 


sectors 8-15 


sectors 8-1 5 




9 


Byte 3: Bil Map Of Sector Allocation 


sectors 16-23 


sectors 16-23 


sectors 16-23 


sectors 16-33 




10 


Byie 4: Bil Map Of Sector A location 

A bit OU = 1 represents a FREE Sector 

A bit OFF=0 represents an Al ocated Sector 


sectors 24-end 


sectors 24-end 


sectors 24-end 


sectors 24-end 




11-255 


(BAM 4: 1 1-25) 5 Byte Track Maps repeal for all tracks 


tracks 2-50 


tracks 52-100 


tracks 102-150 


iracks 152-354 




180-191 


Note: "BLOCKS FREE nnn' may appear here on BAM 4. Nol used. 












D9060 / D9090 BAM Format - Track 1 Sector (normal location) 






Bvie' 


DescrJDtion 


Data 


■ 1 






0-1 


Track/Sector pointer lo next BAM block 


iFFFF = last 










2-3 


Track/Sector pointer to previous BAM block 


IFFFF = first 










4 


Lowest Track ' mapped in this BAM block 












5 


HigheslTrack'( + l) mapped in this BAM block 












6 


Number of blocks unused on this Track 












7-10 


Bit Map of available blocks on this Track 












11-255 


Bil Map of the neux 49 Tracks 













Disk Sector Recording Format 



SYNC 08 [D IDi Track ' Secior " Checksum Gap 1 SYNC 07 Next Track Next Sector 




254 Bvles of Data 



03 

E 

£. 

G 

> 

Q 



S 



i 

U 

V 
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o 
e 

I 

Q 




Disk Data File Format 



BylC 



0-T 
2-255 



Program Filea 



Description 



Track/Sector poinier to nexr Program block 

Up TO 254 bytes of BASIC Program text. End-of-File is marked 

by three consecutive bvles of SOO 



Scqueotial and Relative Record Data 



Byte' 



Description 



0-1 
2-255 



Track/Sector pointer to next sequential data block 
Upio254b>lesofdai3 



^ote■: Track linkof 500 in byte zero indicates iasf data block (Track is not u5ed 
by DOS). Sector link is then next byte position to receive data. End of relative 
record data indicated by ST = 64. Unused Record bytes are padded with CHRI(0), 
Relative File terminated with SFF, 



Relative File Side Sector Formal 



Byte' 



Description 



0-1 
2 

3 

4-5 

6-7 

8-9 
10-n 
12-13 
M-15 
16-255 



Track/Sector pointer to next Side Sector 

8050/4040/2031/1541. Side Sector number 

5250/O9060/D9090 constant 5FE 

Relative Record length 

Track/Sector pointer- First Side Sector 

Track/Sector pointer - Second Side Sector 

Track/Sector poin!er - Third Side Sector 

Track/Sector pointer - Fourth Side Sector 

Track/Sector pointer - Fifth Side Sector 

Track/Sector pointer - Sixth Side Sector 

Track/Sector pointers to 120 data bJocks. Total ol 720 blocks 

(maximum 182.8 K Bytes) per file 



DOS 27 and DOS 3.0 Super Side Sector contain Track/Sector pointers to 127 
groups of 6 Side Sectors as above for maximum file size ol 2325 MB. 



Disk UtUity-Command Set 



Command 


AU>r«viation3 


Formal 




Block-Read 


B-R 


■B-R:"lf;dr,t;s 




Biock-Wrue 


3-W 


'B-W:"lf:dr;t;s 




Block- Ejtecute 


B-E 


'B-E."|f:dr;l;s 




Buffer- Pointer 


frP ■B-P:"lt;p 




Block'Aflocaie 


B-A 


'B-A:"dr;l;s 




Block- Free 


B-F 


'B-F:"dr;l;s 




Memory- Write 


M-W 


'M'Wad/adh/nc/data 




Memory-Read 


M-R 


'M'R"adl/adh/nc 




Memory-Execute 


M-E 


"M-E"adI/adh 




User 


U 


"Ux "lf:dr;t;s 




LF 

DR 

T 

S 

P 

ADL 

ADH 

NC 

DATA 

X 


The U^ical File Number in the associated OPEN Statement 

The Drive Number: (or 1 on dual drives) 

"Hie Track Number: 1 through 1 54 (depending on the model number) 

The Sector Number: through 1 92 (depending on the model number) 

The pointer Posilion for the Buffer Pointer 

The Low Byte of the Address (use CHR£{ADL)) 

The High Byte of the Addres-^ (use CHR$(ADH)J 

The Number of Charaaers: 1 through 34 

The actual data in hexadecimal, this is transmitted by using the CHRS 
; function, ie, CHRS(17j would send the decimal equivalent o! hex il 

The index to the user table 





Disk LED Error Diagnostics 



Number of 
Flashes 



4040 



8050 



PET/CBM Disk Access Routines 



Action 



CONCAT 

DOPEN 

DCLOSE 

RECORD 

HEADER 

COLLECT 

BACKl?P 

COPY 

APPEND 

DSAVE 

DLGAD 

CATALOG 

RENAME 

SCRATCH 

OPEN 

CLOSE 

LOAD 

SAVE 

VERIFY 



Hex 



SFF93 

SFF96 

SFF99 

SFF9C 

SFF9F 

iFFA2 

SFFA5 

SFFA8 

SFFAB 

SFFAE 

3FFB1 

$FFB4 

SFFB7 

SFFBA 

SFFCO 

*FFC3 

SFFD5 

iFFDS 

IFFDB 



Dec 



65427 

65430 

65433 

65436 

65439 

65442 

65445 

65448 

65451 

65434 

65457 

65460 

65463 

65466 

65472 

65475 

65493 

65496 

65499 



Method To Access From Within Basic 



sys65427 'filename" .d' to "otherfilenarne" d' 

5ys65430''lf," filename ".d" 

sys65433 alone or followed by 'If 

sys65436 -!f,(r'),(pr) 

sys65439 'disk name",d-,iid 

sys65442 d' 

sys65445d''tod' 

s>'s65448 ■ filename ",d" to "filename" d" 

sys6545l -If, 'filename' 

s>'s65454 ■ filename ",d' 

sys65457 ' filename \d' 

sys65460 d" (same for DIRECTORY) 

sys65463 " filename \d' lo "newfilename" 

sys65466 "filename'.d' 

sy5<6S472) l(,ua,sa, " d'lfilenamejype.operalion " 

sys(65475) Jf 

sys(65493) ■d*:filename " .ua 

sy5(65496) "d*:fLlename ".ua 

sys(65499) "d'rfilename" .ua 



If 
sa 
ua 
d' 

I' 



logical file number 
secondary address 
drive unit address 
drive number 
record number 



pr = pointerwittiin record 

id = 2 character identifier 

type = either s (seq), p (prg), or u (usr) 

operation = either : w (write), r (read), 

a (append), or (m) modify 



User Comm and Jmnp Table 

I Standard I Alternate 



Syntax (1541:n/a) 



Fanction 



UO 
U2 



U3 

U4 
U5 
UG 
U7 
U8 
U9 
U: 



UA 

UB 



uc 

LD 
UE 
UF 
LJG 
UH 
Ul 
UJ 



Reset User Jump Vector 
Block- Read replacement 
Block-Writ? replacement 



4040/8X50 
2031/D90XX 

Jump to 11300 
Jumpto$1303 
Jump to $1306 
JumptoSl309 
JumploSI30C 
JumptoS130F 
JtimpioSIOFO 



Power-Up Vec[or{reset) 



1541/2031 
Low-Profile 

Jump to S0500 
Jump to SOS 03 
Jump to SO506 
Jump[oS0509 
JumptoSOSOC 
Jump to S050F 
JumptoSFFFA(NMI) 



Sector Distribution By Track 


Number of Sector* ~\ 


Track Numtier 


4040 1 2031 


1541 


1-17 


21 ! 21 


21 


IS -24 


19 


19 


19 


25-30 


18 


18 


18 


31-35 


17 


17 


17 


Track Numtier 


8050 


8250 1 


1-39 


29 


29 




40-53 


27 


27 




54-64 


25 


25 




65-77 


23 


23 




78-116 




29 




117^130 




27 




133-141 




25 




142-154 




23 




D9060/D9090 - 153 tracks per recording surface (4 on D9060 and 6 


on the D9090) with 32 sectors per track 



GCR Codes 



1 
2 
3 

4 

5 

6 
7 
8 
9 
10 



Error Cause | Component. Location Error Cause Component, Locatron 



Zero Page 

ROM 

ROM 

ROM 

Zero Page 

N/A 

RAM 

RAM 

RAM 

ROM 



6532, CI, El 

HI 

LI 

Jl 

6530, K3; 6504. H3 

2114, D4, 05 
2114, E4, E5 
2114. F4. F5 
6530. K3: 6504, H3 



Zero Page 
ROM 
ROM 
N/A 
Zero Page 

^/A 

RAM 
RAM 
RAM 
ROM 



6532, CI, El 
2364, LI 
2364, HI 

6530, K3; 6502, H3 

2U4,D4,D5 
2114,E4,E5 
2114. F4, F5 
6530, K3; 6502, H3 



GCR is the method in which disk data is rnagnetically stored. Il is 
based on transitions (ie. 1 to 0. or to l)Airansitionisdecodedas 

0, no transition decodes to a L 



Hey 



SOO 
$01 
$02 
S03 
104 
$05 
£06 
S07 



GCR Binary Dec 



01010 
01011 
10010 
10011 

OHIO 
oini 

TOllO 

loni 



0000 
0001 
0010 
0011 
0100 
0101 
Olio 
0111 





1 

2 
3 
4 
5 
6 
7 



Hex GCR 



$03 
$09 
SOA 
SOB 
SOC 
SOD 
SOE 
$0F 



.01001 
13001 
11010 
11011 
01103 
ITIOI 

lino 

10101 



Bloary Dec 



1000 
100] 
1010 
1011 
1100 
1301 
1330 

nil 



8 

9 

10 

13 

12 

13 

14 

15 



4040 System Constants 



4040 Disk Memory Map 



c 



Vtl 



KB 
WB 
HJI 
t01 
Ul 

bjl 

lOE 
10? 
»0? 
SO? 

V>3 
U>1 
S04 
tOA 
105 
105 

106 
S06 

JH? 

»T 
»S 
SOS 

lOB 

fob 



Uoft 



Oevnpnon 



NOTRDY 
R£HJOD£ 
ATNA 
LiSNEP 

SEQIYP 

VAL 

WTWODE 

APMOD£ 

DACO 

005VER 

MDMQDE 

USHTYP 

NMCDES 

h£nyp 

RFDO 

WrVPE5 

^SSL 

CTIOJZ 

WRT^P 

ERRCMN 

V£AEAR 

EOtO 

E015ND 

L£Dt 

"XCHNS 

PCUE 



•to nw renOy 
ap«i Tud imxlf 
vritarvC 

i^w I iiierKr lldii 

Dptn wntr nvdt 
OdiaainpHl - ourpul 

ODtn endity modr 

nipmbCtOl nKidia wirhtn \ittt WDQF5r('rwin ) 

pemve Fik lypf 

rcKTv for dira - ompui 

mukmum number ij"ilrnjin« m 4nn^ 

numbp of Tip [ypes Itdti TYPUT ('dsflur] 

cci-nmindchiTinfi ■ i1L«niiJ- 2 

■jiPtoroirHi rcir<r>m[UfiMn '•nrn nbh^LTTAQj' 

nu mb« af &dt ^tfTcr \<nts 

cnmnb&na raDir sizf 

direO Fik l>pe 

erfiiFfh*nr* nun»«r ^ m»cnni-i 

[iiiEratlcr ventyarar 

m - fuEpor 

Mljvelfd I 

aujiirrijm numbpaF pKuimJi 
tornmand^ t^or parsrf frar 



afrpfep'l 



toe 


UXMD 


l«d C^mmdnd ' ' Load con^ni^rd i rr4^ 




lOfi 


hlOplDS 


numtier QlfMT.rnirJi lioFra CUDTBL ('ivdmbupcrin"; 




IOC 


BFC^T 


lviilaDlFbiEr«axiTil 




IOC 


«SCIEN 


lenglhofHodclm msia^ai FT^EMSC 




lOD 


CP 


zanaiff i^um 




soc 


TVPMSK 


Vfoe tPiik lor miicltine [HEmn r^pe 




V)F 


CMCb^ 


CDtTirnuid cTidfiJiel s^miKify tUf^ 




(LD 


DAVO 


(UU valid - HHiipuL 




110 


vtnsx 


FTFor chanrie] vcondao *d4cat 




no 


L£DO 


AdivFledO 




110 


5^0FF 


oFlff inil vA: VUDr IcrdOfd bind pomW; 




iu 


IPSA 


ir.iwnai rad j«mid*ry Aii!rrt& enann*! 




S12 


IWSA 


if^nndl wlile wcondary jAb^^ tlLannd 




112 


MAXt\ 


mounujin ucondjr^' itHmi 




i:s 


HRLEN 


itngih of dirnjrHy bnVr- 




11 B 


HHSEZ 


NAUBUF !fv. sue 




lit 


CHPTH 


n»inmftnd bullrrpDiriVT 




HE 


CMDIND 


rammuid jndn- « 




1?0 


mij 


ein - inpui 




$2U 


lRRLED 


himwdre initiduaiion ^rt* M 




120 


OVRf^LO 


u-nlkiw 11^ vdluE 




124 


HAXTRK 


lukj^niimifai^lc nuinbtr 




130 


BAMYN 


«inr general »ynraK 




131 


BADCUD 


vnop mvdltd J^inniintf 




137 


LONCLV 


trroF long III IF 




133 


BADFv 


Fror invUid filename 




1^ 


NORJi 


error mjfilepwfii 




13A 


CMnLEN 


l«n^hi uT cornniaiid bultr 


i 


13F 


UFNT 


UNO^ ro 5 Irct 




13F 


U-NL^ 


IEEE ujihsien romnund numlwr 




140 


DAVI 


dald v:«|id - . rt[Hji 




UO 


NDACI 


Id duEd dccrplnl - input 




Ul 


FTp1?D40 


d«lcTm« vertion ' lot 2010 duvp 





4040 RAM Memory Map with Zero Page Contents at Power Up 



Hd LKHion 


Conifrl 


CBMLoHl 


FuEiflAn 


OWll 


00 
01 


EA 
FT 


LfiRJSfP 


U^ff Jump Jib\r JTiinler (IFFEAl 


02-OJ 


02 
0^ 


00 
00 


BMPWr 


BiE U V ^nr«t 


lH-09 


04 


04 


TEMP TT 


TffTifl Worli S|Hix - CMO Jump TaWe 




0^ 


cc 


Tl 






(« 


CO 


T7 






or 


09 


n 






oa 


00 


T4 






09 


00 






OAfiB 


OA 
OB 


00 

40 


IP 


indiren Pomier Vif nbl* 


oc 


OC 


2S 


LSNADB 


UHfli Addreu ■ tkviM ' - 120 


OD 


OD 


48 


TLKADB 


lUkA AddfFU Dfvicc ' -h 340 


OE 


OC 


00 


LiNACT 


Aflne US'ner Pi^ 


OF 


OP 


00 


TLKACT 


Acliv^ Talk«T Fl4g 


10 


10 


00 


ADA$ED 


AOdr&wdFlag 


II 


II 


00 


PRCTOi 


Ja^ Prc^am AiKKKd 


1? 


12 


00 


DRVNEJM 


Cur'fii Ofiv^ f^uintffi 


li 


13 


00 


TlWtX 


Currcm T'Kk 


II 


14 


00 


HCTOR 


Cumm SfclDr 


15 


IS 


06 


UNDK 


LopcilltAx 


i& 


If 


OF 


SA 1 


CuTrenl SaJHKjMry Addms 


17 


17 


£F 


ones* 


OngtFtti Secombrv Addpe>^ 


IB 


LB 


3F 


DA'iA 


Tvmpcirjiy Dala Hyle 


IS 


15 


00 


fto 


ftmp Wof k A>« 


lA 


lA 


00 


PL 


TenvWDrkArct 


iS 


LB 


00 


R2 


TeiTp Work AIM 


It 


IC 


00 


R3 


TeiV.pWorlcAiw 


ID 


ID 


00 


«4 


Tfciri> Work AIM 


IE'2I 


FE 
IF 
20 

21 


00 
00 
00 
00 


RESULT 


RhuH dI MuUipiy'E^vidF PEru. 


22-2e 


23 

24 
25 
26 


Ofi 
00 

oo 

00 
Lfl 


ACCULI 


1 Rtmnndfr Ell Multiply/ C^VKkUnj 


2T-2a 


2a 


05 
42 


DIRBUF 


Pnnref To Dvnory fluHer ■ W30S 


29-tS 


» 


00 


BUFTAb 


Bu[r« BylePlrl ItenEriK 2bvif4t«cFi 

poirs Encur^jif byte in mn-apandmg bui 




29 


00 




Bulfef Bv<e Pf n. BuTlefM low 




7A 


II 




High 




2B 


00 




:Bufltf-l hm 




?C 


12 




High 




2D 


00 




.Buflff? Up- 




It. 


13 




Mi|>i 




IF 


00 




Buner-3 Lo* 




30 


20 




Hijn 




^1 


00 




BuHef-4 U» 




22 


21 




Higfi 




33 


Qt> 




.Sunn's l£w 




34 


12 




High 




3S 


00 




iBuPfert Low 




3& 


23 




H>^ 




37 


DO 




BuHft'T low 




U 


30 




Hl^h 




39 


00 




-BuThr'S L0K 




3A 


31 




Hish 




3B 


00 




BuMp*? La- 




3C 


32 




Hig^ 




3D 


oa 




BuTIb'IOLdw 




3E 


33 




Wish 




3F 


00 




Bufter'N U« 




■0 


« 




High 




4L 


00 




BAMDrveOUiw 




42 


■ 1 




HAM Dti><0 High 




43 


00 




BAU Drve 1 j£» 



49*t 



51^ 



59 
5*60 



61 
61-69 



69-70 



ri-Ti 



7»*l 



31 
S2 
83 
S4 
65 
StfiA 



u 


4? 




BAM Drive 1 Hijh 


45 


00 




CMD Bufler Low 


46 


43 




- CMD BtjJkr H^ 


47 


DD 




Errof Oulput BuFFr Low 


4H 


43 




- Emu UuEpuE Bufier H'^ 


49 


FF 


EUFO 


ln«liw?FI>giFoTSvHfri. rieii 16 b>i» 


4A 


FF 




von b<illFI |dij& toi OoubJp buEPenng 


4a 


FF 




blocks Dp ^ lilri bi:7 » I indicain 


4C 


FF 




■lACIivF DuUct iliTHl jcceu cPiannell ii» 


4P 


FF 




DJily orw hiTlBP 2rid entry 4 scf loJFF 


4E 


FF 




indiuTing no buPtp 


4F 


OC 






50 


OF 






5L 


FF 


REJFI 


Acrnt Tltga For Bu Pkrs. HCOEtd bulFpr 


52 


FF 




nimtier pair aunoVed wflh dunnel 


S3 


FF 






51 


FF 






SS 


FF 






S6 


FF 






57 


FF 






S3 


FF 






59 


00 


NBKL 


JiumE^ tf Block) Low 


59 


00 


PECL 


law Rsnid ' To Find Relative File 


SA 


00 






5B 


00 






SC 


00 






^D 


00 






5E 


m 






5F 


00 






60 


CO 






61 


CO 


NBKH 


Plunibffr^Bbilu- High Byre 


61 


00 


RFCH 


kt^ been] ' To Fiflii !tfii!\'V Fik 


62 


00 , 






63 


00 






64 


00 






65 


00 




- 


G6 


00 






67 


DO 






6flj 


00 






69 1 


00 


^R 


NcilE Record TdUe 


«A 1 


00 






6R 


DO 






6C 


00 






fiD 


00 






G£ 


00 






^ 


00 






70 


00 






71 


00 


F^ 


RrldlivH^ P-oHd %VB TatM 


73 


00 






73 


w 






74 


00 






75 


00 






76 


DO 






77 


oo 






7« 


no 






79 


FF 




SiilF Sedor T^ble 


7A 


FF 






7B 


FF 






7C 


FF 






7D 


FF 






7E 


FF 






7F 


FF 






ao 


TT 






81 


00 


FIPTR 


File Simn 1 Paner 


£2 


00 


BECFTB 


tM gyle W«jiEEd FfDin Rpkalive File 


83 


CO 


SSHUW 


5iiieSeaot • CM RtUii^ Rccoid 


U 


00 


55;nD 


Indcr lEilDSKkSedor 


85 


CO 


REUTH 


P!i lb la B^e Wjnred \f RELFile 


66 


w 


F1LENT 


QirHICHy E nEiy Of Lolled FiJei 


87 


GO 




jlndeAr^finEoucior 


ss 


CO 




ScdcrHlrWh IE 


&9 


CO 




Bit faarm : IIISSSS5 



112 


FM2O30 


doi lainil venton ' Pop 20 30 On vp 




ISO 


VOPEC 


ciror : rword im preieni 




151 


BECOVF 


BiTDT overntiiH in record 




157 


B'CnL 


error- If leEooJirire 




ma 


rlU>PN 


^rriir 6le open 




161 


FILNOP 


error - fLie noi npen 




»: 


FLPfiFD 


emii - Hie ni4 Poun] 




363 


Fl£XCT 


ftIO' ■ IiIf e»iHE 




164 


M[ST>F 


erroF fik lype miimaEnJi 




165 


WBJj; 


firor robock 




166 


BADTS 


error llkgU irKh or t«lQi 




170 


^0CH^L 


eiTCf ■ n'^ cliannel ai^Silsblf 




171 


[^nERR 


enoi di retlory error 




172 


DSJfFUL 


emfT Oikeneluil 




173 


CBMV2 


'Am die y? 1 4040 iieujqenumbn 




t7S 


N55F 


nijinXr of pDiUen insrde *e?V 




1£0 


ATNI 


vn iilMlive 




180 1 


£0[(XJT 


laft wiEh Hii 




ISO 


Iflf 


\tiittcoial\zi 




180 


NPFDI 


neHh record lllg lor dniE I 




*80 


READ 


(onrtdJer ftb rype ■ read 




ISO 


TALKER 


4ttttllinllig 




le) 


PPfDEOl 


rajidDinwjr|ico< 




IBfc 


RDVTLK 


Ealk naeai 




IAS 


RNDRDT 


rfindom fhhrdy - rdvllli ■■ rdylu | 




3W 


WMTI 


Conl ml kr |G& ly^ wm*: 




MO 


WVERFV 


i;aiirrollCF|otlypr wrne/venPy 




IBO 


SEEK 


[quEiqI lep (ob type Hv4 




ICO 


BUMP 


nnriollcr^iblype bump 




1C4 


EBRTO< 


nn riTTTor m«uii[e loken L^k 




10(1 


JljMPC 


corunjller wb rypT nimp 


1 


m- 


LXEC 


tor^lrolkrioblype eirCuEt 


1 



50 



BA 


00 


. 






aifiF 8B 


DO 


RLDAT 


FhkD«il4 




SC 


DO 




riktypF[irnB2 plus cSrivt numbf r 




8D 


DO 




i»|7 - L indms lurth bdh dnv« 




SE. 


00 








8F 


00 








9CL9: « 


00 


niTvp 


ChinrtefFilETypc Scncns, I bytcach 




91 


00 




raniAins Me typ^iinia 2 pUj^drrv? rwm 




92 


00 




bit?':l LndicJte^xvch b«hdn>rtt 




93 


00 




SEO p cyo«l 




99 


00 




PRG = typt? 




^ 


00 




USP ^type3 




96 


00 




Btl =- ryp* 4 




57 


DO 




dir«:1 = type 7 




9^9F 98 


00 


CHNRDY 


OufineJ ^^iX£ 8*ricrL« | bj1fr*fc+i 




» 


00 




iiUczics chiiMl* it^diif Icrf lEEEifilk ind 




9A 


DO 




1k$t^ Hquencs Im7 « 1 crhUlMl LAtllkcT 




9fi 


DO 




10 IEEE. bPl3 ' l>^nd ^1 on Tuxr byle 




9C 


00 




([aJkfT onlyL b^= 1 chirtiiel d Iritencr 




SD 


DO 




to TFBL «ntT M^ Liniufd 




% 


01 








9F 


&& 








AO AO 


20 


EOfFLG 


Tenvarary EiOE 




Al Ar 


00 1 


JOSNUM 


Cumni Job Numbfr 




A2-34 a: 


FF 


urnAB 


UtqK^ Bnd*>KTabplt«hn'tjnii:CTT*5pon*rai 




A3 


FF 




fKOnddry Addr^ i»oculed with C'l^nnd 




A4 


FF 


1 

1 


nunhber S>^ hnftuttt no Khv« clunn^ 




jIS 


FF 


1 


bm 7 4t)d & incb43[c ctiannd dirWJOn 




A« 


FF 




UO = rcKlciufinel 




AT 


F¥ 




1 - WFiit^lunneL 




Afl 


ff 




1 = frKl/wn^ clwin^J 




A9 


FF 




1 1 1- no dunnd 




AA 


^ 








AB 


FF' 








AC 


FF 








AD 


FF 








AE 


FF 








AF 


FF 








BO 


FF 








b: 


86 








B2 


or 








B3 


FF 








B< 


FF 








B5-BC BS 


00 


CHNDAT 


Chanel Lh■l^Bytt i.-anct\n£data byte for 




B6 


DO 




oufHii tQ l£Et tttrwj|h GET r«^ift« 




B7 


DO 








B8 


00 








B9 


DO 








BA 


DO 








BB 


00 








0C 


30 








DB^ BD 


CD 


LSTCHR 


Otnnel Lah Chincrer f^iinter. last 




K 


CO 




di^Tuter papftf 4 Ktnv hiffer 




BF 


CO 




*U«3U<d^lhcfunnri =0i]nc4lU 




CO 


00 




Hock in S£Q "ih 




CI 


CO 








C2 


00 








C3 


00 








C4 


ET 








C5 tS 


00 


TWE 


AflPrtHlETypfr 




p m 


IheD«Ur 


KtOlZtfOPkl 


ttliNoiLsftlftrc:t!>fly DOS" 

Ce-DDCT-OO 




Ca=oc 


1 C9-00 


CA-00 (B« 


00 cc-M CD-CO a:-ooa=oo 




DO=Ot 


1 Ltl-00 


D2-00 D3- 


00 FM-OO DS-00 M-OOD7-00 




D8>0i: 


1 D9-00 


nA^DDDA' 


00 HC-WDD-OODEi^iMtF^OO 




EO-Ofl 


■ E1°00 


c2-"0 E3* 


iXi E^=O0 E5-M E6 = 0OE7--ll0 




Ei=OQ 


■ EB.OO 


EA-00 IB = 


00 EC-00 ED'Vi ££«4»£F-UU 




FO-00 


F|*00 


F2«aO F3- 


00 F4-a0 f^wDO FG-C£F7vB9 




Ffi-CS 


. FS>Da 


FA-ODFB- 


DA FC - 5D FD- Ce IT.- B7 FF. M 





I 

Q 




51 



4040 RAM Memory $0100- 



s 

o 
o 

* » 

Q 
(I) 



lA^M?r 



OIOMPFF 
l>2C0 
0201 
0202 

o?o^ 

Cf204 

mo^ 

02K 

020* 

020W2:F 

0280 

0282 
02S3 
021^ 

02A6 

wa: 

028MfFF 

11)00 

1001 

lfW2 

LWJ-]Otl 

100^ 

1U05 

IU« 

1007 



Ljhl 



l££EDO 



i>c^nKLon 



i«ttiWiin 

w«daJ44iJk 

tCtt dHJ £4J[ dir^wn 



ID09 

100 A 

]0OB 

30Ct 

LDCIC 

lOOE 

ICW 

1010 

JOII 

]D1200?I3 



3021-IOxj: 



LO31.I02: 
102^1024 

lois-rozt 

iO?Tr|02e 
|I>»^1D2A 
IDJB-I02C 

I02&EO2E 

102F-10JO 

303I-TOJ2 

1O33-J034 



PAD2 
PACD2 
PBD2 
PeDC2 

AT^PO 

ATPiNE 
ATNPE 

ID 



;0BSq4je 



TFtK5 



HDfa 



ji>b [wA^ 



Mhuttr 



rtibhndn 



uf>nAP>«!ted 
\Cl£ corHfot port. ■ 



' * «n yA hrq cuwAg ^^ 



unccniwctHJ 

motor acce^rat ion dtily 
moforcuiGAurm 

WO J0bCrtrt4fF 

WL UD ^ Rud ' FCMJ [ A s ^tcor^ri 

buf*? byhwOerinrodustHir 

bui ^ JM r Wrii^ li-nrr t A i ^p^ilitil 

tuE '4 bv h«cief fpom dvi &jr 

buF 'S 1 AO ■ Vtn^^ - ccmfUFv 1 & s SfKitied 

bwf '6 bv hfKfcfwuhdala bu( 

bur'7 i50-S«**: find iny litsdtr on Ertck 

btjf *a SKjfiHlby hdr. pur pn du buf 

M'9 *CO-Eump rr Kk must be 5tf to 1 . 

bil'IO posjcwn&liudtciJrKk I 

tuf •! t JM - Jump - njmpno ustf ml mde 

bui'12 in^jMtPvd 

lhi*]J 3£0rEj(fnjte-Mm<AyJtimpivilh 

bul*H headinpwatori and drvt ai ap«J 

job irKk nuinlw u«d by COfttinllf r ter qurf k 

rffcwrw* 10 IrfeCl: ' musi nWD CfKh in 

rt h*hi«n fof burtrfi fkH iSeniTiworS 
Ehtseuh wnin^flprciJculMS cNKkaumupon 
rnKulign ot lot bi:s e and T apff ui^ ^ |D 
ei:lftn*«3n cufiy nCFv 5H a Q i-id 



bur-O JD]JD2 
Im^f T) tFAck. s«aof 
lwi-OctHtfcnia(^ 

bul-*] FDE IP2 
bul'l inch. s«a£?T 

twF'L checksum, ofl 
)»F'lfpirtl,^}«2 
rjvf2 IDIJD? 
Buf "2 Crick wctor 



lobErtorCDdn 

Fttu rned I nlQ Jcb Qu^ 

aF[fFiobj»ftKu[n! 

NotrtDT HJt 

C^n^ F^r^ hH4«r bUxi: S02 

Tin syiK ch^rtCltr *C3 

D^ Uock not pnwm K4 

Chklufn«mn(UAtptk lOS 

notuKd SH>6 

Venly m^ JOT 



4040 Dual Disk ROM Map 



DOOO 

□ZAI 



LdHi 



[^Hnpbon 



CODE 
CMDTBL 



?arrirnUHl lunA UEUr l»yr ivttnbiDcnfr' finaillm wrpty^i 



WBT 



P2Be 



D?D4 

race 

D2DE 

D2£( 
D2EJ 
D2E6 



CGF8 
D30I 

D34E 

D3ix: 



CJ-JMPh 



STRUCT 



■mKTBL 
MDDUr 
TPliT 
ryPLST 

TPIJ5T 

EHOO 

ERIJ 

£fll 

ER2 

Em 

tPfiU 
5£CtIQ( 



PEZRO 

PUIO 

PMm 

CR20 
DLAGOfc 



fomnuntf 


luiilDlAblrliMb^1« 


bvTlCA 


INTDRV 


byilFS 


VERDtft 


bvE$% 


[HJPLCT 


M»AF 


HEM 


l^tlB6 


BLOCK 


&)iKiF 


USER 


byilEA 


RECORD 


DmiI^ 


CSKCP* 


bvlSVC 


RENAME 


MKI 


scurcH 


D«r1l7 


N£W 


cammirad 


lumplablehiBhb^m 


aniEC 


INTDRV 


|^1E6 


VlRtAR 


biiiO 


■LJUPLCT 


[Kl tET 


MEM 


FkiICS 


BLOOt 


.1^1^ 


USER 


TpyliFC 


RECORD 


byit£4 


LBftCPV 


b>il£& 


RENAME 


byilE: 


KFTCH 


IVtlR2 


TSEW 




b>l *5l[H0OOI C6KCPY 


b>l-lllDIIH>l .PE^AHE 


b^HOOOhlDO SCRATCH 


hylUlDOllTIO NEW 


byllDCOIIlOO LOAD 



Tnck/^t4up uUe byllU<3035 
n>ofcUblp b^'rv^m 

ffcj* tiflsf csbir bvi fltptjr 

I SI Cfi^ader jn nsTW Ci^ tile type t^ dspur' 
2nddur4cl€f ani^mtoltilctypf byl etiw' 
^clUrActvThn rume of liit CW byt 'Itnl 
enw Qan v^ntfMs bf hi t^ 

.b>1IBr 
bvTLPF 
bylMI.H2 

KCOFTCvrlridcCib^ 

bri l7.IB.lSJ3-*2.Fm2ti« 

b^ KISlfi.IB.7JJQ tAi2O30 
C^nn^ltr HI lumptowu^hx^ 
trtOf dkspidy TDMlinv bUnkl]}>c«TnK'-^1 rfi «|| LKn» i«h 

midilLKdtWc tor PUIC . ptjw^ ^ di^gnoiiia 

FiU KFCHl^AgtJcnnding pAdcm 

rrrtn Icst zero fhi^ 

t«tn**t*k^»f roms .enitf k-^hi p^e. eim d^k 

lUl Uncommon ram fJKtpCpAge HOOD 

diagnadvokulir [bt ct^ntrolk' 



1035^1034 

I037-[{]3S 
]Q35-I03A 
a03B-J0^ 

ir30^ia3E 

llHF-1040 
Ll>l]-IG4» 

lOSI-IOSfl 

1061-lOeS 

lOe^ioTo 

iaTl-1078 

i07&-toeo 

1DRI.I068 

lO^MOse 

I099-103& 

I09F 

30^ 

)OA]^IQEF 

lOFtUIOFI 

IDF? 

1DF3 

10F4.I0FF 

IICC 

uno-iFF? 

I20i>-]?FF 

l30frl^FF 

1400-1CF7 

lIKtUFFF 

2lXK>20FF 

2IOO-2]FF 

2?tHj-22Rr 

2300-23FT 

240i>JFTF 

:S]»-:iiT 

321&:]2FF 
330&J3FF 

l4r»03nT 
■^roo-iOFT 

^l&^^]lT 

420CM2B3 

42H+4?Fr 

IJaWJJA 

4J3A 

433Q 

4^3C 

432D 

411£433F 

434CM"U3 

^2AA 



^hCKtor 



pofaAeddfiT 

pobtHSkf 

robheadff 
robtriadef 
hJb header 

poblwder 

icbhader 

robheadf 

FflJMSEC 

VERNUM 

ACDOe 

NWlFLG 
AUTOFG 

BUFS 



WnCe pra*«i OT lOS 
Oikwm tfr in hdr ■ 109 



DAla r»n inio iiexl h^ 
OisJc id mumitch 

OCOdlia BfTDT 



FBUF3 



BAHO 

MMflUF 

BAJJ1 

CMDQUF 

STTtSC 

TfJptPSA 

CMD 

LST^EC 

BUFV5E 

OSKID 

SEC[NC 



tml '2 chcctdum. df 

bui'2spirel.5Wf*^ 
bul'S JDI ID2 

buF •Jtrtck. sedof 

hiF '3 thHitoum. c* 

buF'Sipartl.^w^ 

bi^'^ lDl.lD3.crt.4«.cI]ksum.off.2lpjres 

bu('5 tD] ED2. [fl[,s4C.chl3uin oR.2iparA 

bu( »6 ID) . fD2 rrt, sec. chlmjm nAt, 2 ^arfe 

buM7 IDlJO? iTk.StC.criksum. off 2ipiTes 
byF'ft IDI.]DZ,lrk.i«.chlHum.Dff.?*p*rt5 
bof^ IDlJDS.irk.rcC rMuuiri.oer 2$f>ires 
btrf'EDrDl.lD2 irk. s«. Akium fH 2sp*w 

bot^n IDI.ID? tpl; KC.iitksuin oFi. 2ii5ar« 

buMl2lD].rD2 TrIi.w.chkiun.Afl. 2sp«w 

lMj"mDl.li:ffl JTfc.wc.chktum. o([?sp+ie^ 

buF'HlDEjr)? irk »<.chkium,oll,2s|Hjei 

Mctof^/track lable 

dofv^reion numbfr 

Mnl rolitf s Vplt^ job 

iWIUHd 

mdiTPCt for nrni vetfinr 

Fimt ER pf D^Fei^ Naq 

juCorTulLHi drai-t^ncialLzalian fb; 

L:nu5ed r^nv 

4dr oF<]A£abutffn 

defabuFfef '0 
d*ta buHtr ' T 
dKlbuller'? 
UEKmnWed 
lorrnj[ do^vnload 3r^ 
dald butfef ' 3 
databuFfef '^ 
data buhf ' 5 
aal&hMjFVr'6 
unca niHct^ 
c^ara buHrr ' 7 
c^Ea Ki^F^r * & 
iidlik buPfer ' 9 
dali buffer ' 1 
ijnKHnntinri 
dUA but^r ' S I 

dirwiopy buffer 

bam i]rivt Ofw 

nof u«d 

CDmmandbu^ 

$irmg Irze m contmand t^jfftr 

cfmiwrary seconOai^ ridros 

t^mporaFy ^b wmrnand 

las* secFOr 

repTMeniiai/ijiibIt buffers hw chirtPWli 

bJ = I indi»m used buFi^r 

CUfT^nr dirt id - dnve 

Current dis^ id - dmC ] 

Stflor irHiTtmenT For JrquenNaJ filfs 



H)A 



D3F4 
D46B 
D47A 
DiTF 

l^4e() 
rwA? 

MOB 
DS4A 
DSOD 

D6^C 
D6&0 
D€6B 

owe 

DfiBO 

UfiET 
MFE 

D7£C 

d:s9 

DTBD 

D7E7 
D7EB 



ra2s 

D95F 



I INTTAB~~ 

'SETSJO 
SEre30 

POnBMP 
IDif 
AT^IPQ 
DCDE 

TALK 

NOtUC 

TlXBTrg 

rOfTTS 

Njoum 

FNDN>n' 

fNDSEC 

SETEMP 

AVAIL 

AVCK 

WAJSEC 

TRKNUNf 

EFlRTAG 



yrrVFRR 
£RPOf^ 
CMDER2 
CMDER3 

TIKEPP 



wclor given curreni C & 
I & 3^ by Full [rdcki 



0999 l^NfAR 



D9ei 

09C1 
D9D2 
DA1C 
DA3S 
DA48 

DBOT 
D«]A 

DBSH 
DB9F 

DBBE 

DBC9 
DBIj2 

DBEF 

DBF4 
DC6I 



HfJCDfC 

ECD[>FC 

OKEFiS 

FRETS 

SHLDS 

tFtflOFF 

STDIR 

W0V5JF^ 

CETDIR 

PAFtSKCJ 

ENDCMD 

SCREhiD 

CLRCB 

0-1DERR 

S3FlIPIU 

PRSCLN 

TAGCMD 

T05 
TCftJ 



■nihaJize buJf^ pOii^Ttr lable 

sflt tip wcfOf/CTACK labJedependiJlgort ccHitrolkr U»d 

CMirolJtr error 

Mt up SKtors/lrach m rarrr 

ifflu[HE<n-^r on mcu^ cbm dos v 2. t' 
Imil set up to dut 

tiUekop dav^FiouK4(eepin[iwhiJew»CFnsfoT fob 

itn irq ptKess hrqonatr. hacen ropel.clwr K4fk 

decide tilt. IkS^n. Ktorwlary KHr^ij. tf her 

sef Ijscen Fi^uoe - main routJite 

Ihftf n rou[iH- 

Xt ld)t rouhnt iTutFi routing 

iri^m Talk no t^Uc - ru 

lalk fHikild np 

rdurni ncxc available Irach and 

ilWarionjsffOmtFiCk IB C(j*»ardi 

froiri N:<TTS - dlk futj error 

hfid 1fic nexl c^hmttm HTor 

returru ofrtmum miuaE [rxic. sf^lof 

From FF^TTS Fmd secltM 

set(indif«i)bimpHnttF by DRVNUW 

3ch*d UVLk tum inio TEMP and Fin^^aiJaUf ^4dOf m Iracli 

tkjE i^ap valrdi ty cJ^^Ji 

relL>n^5-^C>di4i:t0rllout«Jon4^rfbClrac^k j = trflck'^ 
fron>MAXS£C track number libk byl^G?l.2^]S 
error messa^UbJe k*dirg error nunben »AC with Isl 4fid 
la5t£h»pacifnor ed --rttfi ta> to*em For kev^wnta ^rvJei ihan 

(lOlanded^hUO) 

Tccurstvff 12] cn&T n^essai^e romii^e 

conlroiltF trroT enCiy |Mh nt U = erp^ '. x=|ct 'J 

command eFTi^r dnplay ei^r nwud^ 

hM CwDEft? deaj^ CfcfDBuF. ki w I**. Free miefnal 

nh^nnel cteh- pOtnleri. purqe $f ^k 

t4Jk*r*rforfttovr^ iF command ^.hin r^el. rele«<DAV rfdaia 

cftiJiftel. dorcc nol reidv knC t^WHe Cfi VineJ 

liS^cnrr rrror recov^f^ i1 commarKl chann^ *elcaje RFD IF 

daJach^nn^l iorcc fk^ r«ay iJid ri;**4Se channel. 

convefl hex tu bud 

Convert tied toa^^iidft ielurr. bed in x HQre Win iil(C«np>y 

[rajuhf ern^r rnesuge to eir^f buFi«r 

mark a IrAch. sector as iFrt in bam 

turn on «aiinry kd ^pvof^ed b> dnv^ FhjnA«r 

turn 4^ 4iTor Iri specjJied by dnve number 

diTKtDiy londknct hjnaior. ^ lAe buffer 4nd g« jC snarled 

tfan4lerfikt^an>eto Juuni buFler 

^ctiarartei lor dire<ri>i^ huding 

caJckjiart ngm^f ol Free bi4^ck£on dTrve number 

parwN4 ei^ecute stnrq in cornr?iar>d buffer 

fuCte^s^Jl command t^^mmanon 

iromENDCh^a waicFier*Jr> 

Eh^r c&mifrtmi buffer 

C0ffln^4nd lev^l error proctbi^ 

simple ^rset 

r4ri«c«lon 

I4f comn^and 5f nTic[ hc up Command si n^u re rmageand File 

slreani poiAT^^ 

tf&mTAGOM[> nofik«nor 

FromTAGCM[> bid Syr^lax error 



4^5 

4347 

4349 

434 B 
434C 

434D 
434E-435fi 

4^.^r 

«iCMJ6A 
43GB-1372 



ENTTND 

DlPi^ 

CWLWAT 

LflUSED 

EKBLILS 
REC 

SECS5 

REVCNT 
ERPCNT 

DIRENT 



<373 


ERWORD 


Ai7A 


FTWiiEC 


4375 


MJNDX 


<J76 


PLI-^DX 


H377 


NBTENP 


tit^ 


CHDSI2 


437A 


CMDNUM 


'37B 


CHAP 


*a:c 


UMrr 


a3TD 


FfCM 


43TE 


IFJCNT 


4i7F 


F2PTR 


43S0-<3e5 


FflTBL 



433&418A 

43B&43«F 

4J90 
4J9t 



4393 

4394 

^39^ 

43^ 

4357 

43SG 

4399 

*39A 

4J9B 

4^9C 

439D 

43?E 

439FH3DB 

43DC-13FF 

4^UMFFF 



RLTTIK 

FILSEC 

PATFLC 

IMAGE 

nRvc^T 

DRVFLG 

L^TDRV 

FOUND 

Dlf^EC 

DELSEC 

DELTFfD 

LSTBUF 

iwde;^ 

F1U>T 
TVPFLG 

MODF 
K5BRTN 

ERRBUF 



dimcwy entpy Fojnd Qag 

dtFeany Ustinj Flag 

command waning fl^ 

Teprwtnis avaiJab:? lojiul indices hE = I iftdKales 

Free UNDX comnund channel* ^rw di^n^ we 7 A 6 

lasl bulh:f UMd 

numter ol blocks bef&f^ abcr? 

rf^ord size 

IrachoF^dtHCtdir 

HflPT ol Hde sflTor 

ij^ncnti. I t^Fuch !»! iO& fniered m que 

UKdtorflry last fob and to exCracT dnve ' l±U used 
error rvrcn^ tour.t se^at lOarlempt* 

l5e*Hti& ] bylflfjch *rTfircountwijot each A 

attempted 3 IIIPCi betere ■ fianj error gerwrat^ij 

Benln«. ( DyHr^li wnljhns di rwitory flif ry oi 

bk anxiHed with c^aniW 

error wqrd lor rttdvery 

laM pr^grain sector 

write h^cal inde^ 

re«l Jo^icai -ndtt 

nu mber c' bkicki lemf^Afy 

length oF oHUmaitd stnng -^ 1 
COi^mand number 
tf-Jracttf gntitf" parser 
[ctnief limit m compar 

(lie slitflm I count 
hie Stream 2 couni 
FiE4Hr«am J count 

lable^ftleramepontionsinCMDeUF Stntr^w I bflt 
«di. lh*rtfDre. 5 filename miJt irmmd Hnrtg 
CCrre*porMJinH tn:rte4 pKMnt atdnv* number for 
FiieFwme. iF pMTSeni otfwrwii? ftr*| thai of liJenjnt^ 
iFd' presenl. punter il nwrtd up to 111 cliar 
oF l^kn^^iw aker f^'ii set m HDRS 
irackof ]stbkKkinf|Jedunn;se^chfi btl7= I 
i^icats paJlern mKtJung 
se0Qrof Ijt blKk jn Fd^K^rdKl 

pattern pr eseiKP flag 
Flk stream imjg^ 
nunriicr oj dnvt searches 
drive J*ar£h Rag 
I«5tdnv?wi1b0ol trroi 
JnjtuJ nag m directory uarrhef 
dii«tDry seetiw 
seclord lii^ailaUe entry 
indea ol 1st available ftttrv 
-Od [ait block 
cu nennMen I n buffer 
cxiuniet life EnEri?^ 

tnuch by rypc fag 

active lilerr'odef r w) 

pObUftjmflag 

unused 

error mfcsapp buflef 

uiTOnnectpd 



DC6q 



PARSL 



DCBfi 


cumET 


DCDF 


CHDR5T 


DDLO 


ONEDPV 


DDIE 


ALU*5 


DIBA 


SCTDflv 


DD&fl 


SETANV 


Dcec 


TCX]DPV 


DCT^ 


'FSISET 


DDBB 


T^ravi 


DDC& 


MjrOiT 



DEEC 

DF.6B 



DETA 

deb: 

DE£1 

DfB9 
DFD.A 

DFDA 
QU9 



£083 



OFTSCH 
SCHTBL 



LOOKUP 

fFRE 

FN DHL 

COWPAR 

CMPCHK 
SflCHST 

SPCHST 
5EARCH 
TTtNAWE 



TRCMEF 



EOAI 


Ff"DLHT 


EOCS 


GETNAM 


E0D9 


GNSUB 


EIB4 


NEWDIR 


ElfA 1 


PpQljFRE 


t2QB 


FHEMSC 


E2lj 


hEW 


E?C) 


SCTTCM 


E^ID 


DELRL 


E^4S 


'□ELWfl 


EJ^i 


DL-PLCT 


£359 


CPVDI 


E3B3 


CPVTHK 


E3DC 


REAffi 


E4DQ 


WRITES 


E4W 


FORMAT 


E454 


D5KCPV 



pafse Hrmg loo*u For sfiflciil cjiaraclers reitrrnjng when varia- 
ble chark»T 35 lujnd 

CQtimarHJ sel JOiualizt CcHmmand I^Me^, |XHnler}, K 
commarid iei«t dear van^blA. labrts 
44t I A dnvE and table fr^irtiera 
setupalldnvttFri^n F2CVT 

set dnve lumber drterjmnftdnvt'Fnsmtexi oruse*dHao[t 
a.m index cut crndb^F 
v.in ddfulEdrii^ oul dnvf -ild«faiiJt 
sd dnve Efom any confr^ral 1^ 
4o^3r dnve numbef 

wt P0ir^i*rtioon( file stream aftdtheck type 
lest chiiacttrinactumulaor lot "Q" gr '| " 
isrtest SLiroutmei 

this amo inplializati^n sij|irou(ir» will cJiecfc if dfTU^ ' IS mrtiain 
i»d. if catalc^ calls Eftis roulane bH&te any h^der mlu li 
transferred IfiB nxiKflf wc^ks This roulme wih ettd m error d 
a nv error but ek&k id nxcut^ 
c^imal search 1w lOOkup and Fmd ^k 
seaR:h tabk 
byi 0.SWU1 1_ ]_ I, I 
bytUl.SSIiai iaLt42.»Z.t4?l42 
hood up aU Fils m siream and FrlE tab^ wiih m|o 
From LOOKUP loggl* driv* number 

Ijnd r^kl Fi^name maiching any Fjie m siream ^iM rflumwitb 
errtry Eownd sttrfFed mn labM 

from rrxE Imd i|Jt caTiEinucu<i rp-^niry no Cttanne! active 
?ofni»re alJ lilanames tn stream lab^wii^n each v^lrd enirv in 
thedirrtory 

check labie cJ unfound fites 

search ir*aory mums with vHKt tnEry eilb deHnd^O or 
fflumswiih ^ It ileh«ed entry wuhdeJind- I 
iniLjaiea$earch 
ojnti nue a search 

IransFer FiJenime IrOiTi command buFJe* 
ra;«rfnsHtf 

x3Car?ini[ .ndex in commafbd buff^ 
y tuFSerfLurr^bei- 
Er^nslvr command bufFer to Olher butler 
xslarting mdei: in command buBer 
y buffer number 
lindlheiimritslnn^ I n command buFJer prn nlt4 10 bv Ji 
get File entr\ Fron dprrctoFV caLed by STDI Ft and GETEFR 
IromGETNAM get name JubfOul UV 
rwwdir^flctfyiftl^Si^B 

dilfrlay blmrJuFree message I ndirev-tmybuFfer 
byt Uodcslree 
nev IFomul] a OtS^eil^ 
!-Cf Med F|ifl)> 
deletp lue ty li nhs 
ddrip directory em ry 
dupJicate 4iiteue 

O^fFK b*otki Prom one dnve to ;|:#Olb«r 
ccpyflne1r»cit 
aead lem^ *■ ^bkKfcsm 
wnle lenv? + 2 butfef* OU" 

trarofef lormat cMr to but L f 2 amj ai^n ttnUrolfer Fqnn^Eing 
Cfietk FcT lyp* and parv Mh«iM ciK 



52 



E47& 


DXiHHi 


E4AS 


PRSEQ 


E4Af 


xoais 


E4CF 


CPVDTD 


EJFS 


£XLFC 


:e5?^ 


n^iT 


'fj6l 


THFNME 


ESSE 


i:opy 


F^SJ 


COPOl 


E53A 


CV 


Efilf 


OPIPFL 


EG5E 


GIBYTE 


E67C 


REPJAME 


£6Ci 


CHEI^ 


£6Efi 


CHKIO 


ESfJ 


VEHDIH 


e6fj 


VAOMT 


E74B 


Ult<BAM 


e:"j 


N£^;-HP\ 


E776 


VEW1.1AF 


E?At 


eCHt^M 


ETAF 


MEM 


E7DI 


MEIhI^ 


E704 


meji^p:! 


ETFi; 


MEi^EPP 


£803 


HEHWRT 


eaoF 


U5ER 


E£l& 


USRINT 


E£IF 


U5t0 


ES2S 


USftEXC 


ES37 


OPNQLS 


Eaj3 


OBDS 


Efl^ 


BLOCK 


aci 


flLKIO 


E*:6 


BLK5(l 


EHCB 


BLX4D 


ESFfl 


BCTAB 


ESFE 


eciMP 



EMO 
E999 

E9DC 

E9FC 

EAGS 

EA4d 
EA60 

EA?5 

EA9fc 
EAB] 



fADJ 

EQI3 
tBl3 

EBlC 
£32 E 
EBTE 
E£dT 

EEAA 
EBS: 
PB9F 
EBM 

EBDg 
EBEB 
EBTO 
fClE 
EOT 

ECJA 

J.C5B 

tao 

ECTF 

Eces 

ECS7 

e^ 

ECHt 

ECa 
DXA 
ECE4 

ECTF 

ED2: 



BLKPAR 
ASOHfX 

DECTAE 

BUtfT^E 

BLKALC 

BA*J 

BLKPD2 

SURD5 

BLKWT 

LELKV-T 
BLXEl^C 
BLKPTP 
BLRsr 

Bri5 

BKOTSr 

BLxryr 

F^DREJ- 



JMV25^ 

Dfvim 

DIVJiXi 

EEWES 

ACCX^ 

ArCT2 

ACCRES 

USEOTS 

BMA5K 

r«LBUF 

MBVTE 

PUT 

LJ2 

TTTTOB 

RETOV 

RECE 
0*C 

NOTVET 

WATJOe 

5£THDR 

PUTl- 
INITSE 
IMTDR 



Erora OSKCF> noriiHl p*rse 

from DSKCPV ^pecuJ cau- par^^EQ 

Prcm PRSfO UJiyrnw tPfor 

OJor disii Id djsk rouLinH 

\f<m CPVD1T) puN nHded v^nablH Fron: s^ach 

]runi CPVDTD push ncMed vdridNes anM ^^k 

tTansi«r :ujT># From drmccy Ixj^r lo con~iJna id hiPICr 

CMV lii*^«tHjGnrEilp foncol 

(romCOPV ■ Fik^>p?J^i^'n«clTffKrf 

from COPV Ehpclc Jhles 4orexi$£AFH-e 

cppm inc^ i«i up miemil rtid lik 

^ inatrM 

wurrw ni# lurw ittd^nacrv 

ItoriCHKIO 

C^Kck i/d Flic lof EXLSIincc - c!VF3ncepotn4 

va]Hj*itf]^wnhtHin CPtiierie-vtmrri*:ti>rdinii1oi:on1fntbof 

hleience^wl m dirwtofv 

(dmv ELi VEROIR 

nurktAmwvlh FritcseclDr^ ciFled by VERDIR 

5ctnrw1»m calbH] tw VFJ^niR 

FrWfiNFWWPl" bujJd J ntw BAM on dttkette 

E rom cfiHksum byi 

memor>' ai:c<&s ^mmaiul} 

(m-f ^ m^irory read 

^piTiQfy cumrrtind error 

Im-w] nwmo^ wf irt 

UMr acctw wmrwnd^ 

'uO resets usrfmp vfctcr to pa n[ 1o 1 FFbh 

cxniuJe code by tnnmpCab^ u se L ^RLXClo dGtermLne ^Hii^a 

Fron^ U^\0 dfl< imi n^ user an on ^i^irM ind prijcrrt 

3EKn dlTta 4Cn4S bufltrln^m i^aiJabk EuFlef ' 

Fro:n OPN QLK no channel av^ii^Qk f rrcr 

block romTrbondi 

fnyn BLOCK b*JWotk«ifrimand WnH 

4r«:n BLOCK bAdsyhlaxvnDf 

Sra-n BirOCK find cominjnd 

bl(xk E^mmdndCaUe tM 'alnMep' 

block ^nnimand ^mp rnble ( as Follf^i r 

&|ixk^l'ix«f LtKil 1E999 

bkKk-Free ^b-i) SE^SQ 

blixk-re#d {b-r> 1E9FC 

block-wnt? |b-w|lEAI9 

Wock-tHtaj(elb-e> iEA^S 

b4oc-k-fXHn[e-4tHp} SEA&C 

[Hrv bWicH pvirnflcrs 

y poinlef mlQ command bijrier 
decimattsWe t>1 t 10 LQO 
(b-nOtock-iFee 

JFcmBLKALC fH>bJdck«fn>r 
St dn of block-read subrouChne^ 
Jrom BLKRD 
[b-r1 block-r^ad 

user direct btock rt^ 3ui chtt - IFF 
Ib-wtbkmkwrkre 

usff airtablorkirfni^ lo-^ichir 
|l>«) bkick-ex^cutt read block and vxeciict 
H>plbulfrri?wmtT 

icsj For ^4C4te4 bJ«k rHvted i4 Kconda^v 4Atr«u 
FromBUFTST nd ch^nnct tftOf 
lesi blDck c«fVKifi pafcn>den 
lesCfQT le^ block dnd set up dnve, tr^ck ar»d v^cv 
l.ndT^uhi^e^J? 
inputs r*f] - 1 bile X lo reconJ *" 

TKh - 1 t>i1f = hi rfWPd' 

Ts - 1 bytt = record 5f?t 

TfCfff - 1 bytt - I U bjflt vamed From r€:cccd 
Ourpus j^nuiTh 1 biTt - udt^ sector numb^ 

&»jnd - 3 b>^e - innJex incchstdesecin 

fflpr - 1 bvTf ' t:4t10^irs: bvteyHinred 

result = rcc 'k rec aiff *- Wf pp. 



quattn ftmnndfr ^ Accum -^ ] 



Etiulljply 
dhVHjf fCJijp 
d^id? by ?^4 
dtvid»by 1^ 

main dtvisn^n POUtiftf 

divrd»bv2j6 

Jc^ro rwwij 

mu l[riply arcum iL ^ 

multipJt KCumx 2 

jdd acCu m [D rpull insult = resob -^ ^ccjm -^ 1,2.2 

FMrk track sCctoT (BMPVTtuused 

Cilc^'fl^ ini^x inu^uin for FRETS ardllSEDTS 

b^tmaskTjWt b>il 2AB.16 3:^W 128 

losgk itiivE bul^tr ' m BUFMJW 

WTFte To ^tunnel ^tte^nate entr^rtcf poiril 

wfir^ 10 Channel majnenl ranee ininl 

InjmPUT^dPJflr:^ wnhftCHCMPPTdrtdcrun^F 

Cf^ \i'^M xlisdorwyEl hi noC ck^ne Chen rHurn EfolcPhen m^r'n 

els«rec^rt 

rtCQvetpb bump rMad 10 Ir^k I and try aflun 

FnjmRECOV 1«1 REVCNTfnjp 'nms For rtCOverv set up 

(romlSTKB c«0. ^vfrfyrhjinok. rfiijrn 

(rtjml^TJOB HCrf*LSTX)B bickori JOSSColr^ aflajn 

fromrSTjOB r^- 1, pfiimbnhshedyel. (ry ICWFI 

w^iL uniil fM %) ts done Ibe relurn 

sel .^watefrt a<Tivf Oul(ef cJ E-iE? CijrrtfiC JpndK lo rrk sk_ ID 

Ckri iccum mcinlClive tuiFer Of lindn. 4F no actr^v buffer Fil^ z\n 

open prn^r qen&r ai^ 

Iron i^UTB^T atlMflJ awujit tnJc bulftf frWime 

I npTdiiH ctfTi/4t (CAmmftrKt) 

inhlijlizedrive|Dlt\'pTtJbfF BL'MPbe^iorrli I S«tup1^r[rk 1S 

MC[C«QlOf^SEEr:M>^BAM djsk:D 

fiomEr^mRV aOual inEiijIiuiion rciunne 

start mad double bu Men nq use track v^or ^s s^JThn^ Mock 



EDD7 



ED46 


BDBtJF 


EEHA 


WPTBUF 


ED4C 


STPTIT 


E[»f 


FNORCH 


ED£? 


FNDwrh 


EDA6 


TVPFJL 


EDBCl 


GETTFIE 


SOSi 


GETBVT 



RMYT 



, EE.IE 


WRrBVT 


. ee:* 


WRTTI 


£E*T 


JNCFM 


EE*7 


I^CPTfl 


EEJfl 


EETDRN 


EE60 


GETUCH 


Eeeo 


GETWCH 


EEb3 


QETPCK 


EE64 


getp: 


EtJiC 


Gfltl'ft 


EEA4 


FRECHN 


E£AB 


FPECO 


EEAB 


FT*EI?D 


E£AB 


FffEWBT 


EEE£ 


PEUNX 


EECF 


RELBUF 


EFD^ 


CETHt, K 


£^4 


FREBUf 


EF«fi 


CLflCHN 


Ef5.| 


tUXIHN 


ERS 


fNOLN* 


Era^ 


GBYTE 


&FA3 


err 


FfHT 


PNCCET 


EFP9 


bEQGET 


fOOl 


GET6 


FOOC 


QETtRC 


fWJ 


SXTBLP- 


F057 


DRTRD 


FTViH 


ORTl^'RT 


F"iD 


DRT 


Fl«C 


OPMRD 


F07C 


OPMWR 


FOfli 


^MnP6K 


FUCI 


SETPNT 


FODS 


FREiCH 


FOEl 


GETTNT 


FOEF 


DRDBVT 


FDFF 


BIjFlND 



FlOE 
Fllo 
F]S5 

Fibt 
Fiao 

FI9D 

FIA9 
F27& 



F29^ 

F:?Bi 

F?D& 

F2DD 

RF8 

FJ9F 

F3AE 

F3flS 

F3R3 

F400 

F420 

F4?& 

F^5B 

F4SB 

F4A7 

F4BF 

F^C^ 

FS36 
FSHD 

F5?C 
F5AC 
FSBA 
FSfi 

Ffil2 
F6S5 
F6JI 
FtA4 

F7^7 

FTAG 
F7BJ 

FTte 

FMS 



SETua 

SETJOE 
T5ERR 

TSCHK 
VNERR 
DOIT 

ADDKIL 

OPEN 



OP02 
UPOZI 

OPOq 

CJPtME 

OPtMiS 

OPOS 

OPBl 

OPS! 5 

OPB2 

OP90 

OP95 

OPUS 

OPL30 

OPREAC 

OPWPIT 

OPFIN 

CKTM 

CKM] 

CKTl 

APPEhD 

LOADkR 

CLCSE 

CLSIO 

CLSALL 

CLSCHN 

CILSREL 
CLSWRT 
MAPOUT 
HAPCHK 

ri^DiR 

OPNHCH 

OR3t; 
EVTPNT 

OPHWCH 

PUTS3 



FromSTHDBL W up ForfiE^Dption Irack. sedor 
s^l upkif WRlTt.K>bonlracic. $ecdc 

^art READ/ \t RITE t&b 

1ind TFJd ClUnneh 

imdwnrechfTirtei 

gf°i JiJe r^pp 

from GETB"^ g^lactivetuFFtr nuinber lindx ^^ 

r«d bytt !TC»m ^ctEi/t bulttr V\C ^ri Jiag l1 3a:iJ dala bvte. iF la$t 

tfiffH- I cb#Ln:0 

r^aj 4^ chafdCffT from FiJcard read ne^i block i?rrFi^E|ne«<red ut 

CH^FDY=EO^ iFend&IFiLe 

write characltf to channel 3iVd wfrtc buHtrnOdiSk ilitsFvll 

ItcmT WRTBVT ymt* tufler to distetl* 

inarmcnc pointer oJ^li^e t?uFle? by acoitn 

sanw as I^CPNT t^mmodo^ pMth 

^c r>RVNUM fodnve indKiH«J by L5TJCJB trf «ti -/e buHe^ 

setR upbuFdfr ' ^nd^lFoc^^ Imclc a - 'btiHefs needed 

^rt wnlecharLnei H:aFr> SK lOT "."^Krlc 

q^ re4d chtnfMl Urfy clear 1or read 

lrom^]£AvCH ■ m^jn flHJjJne CO wi up bufter ' 

ItimThCETR2 no channel cr re j 

FrKCiiirrvl AUOCidlt^J LVhiFi secondaiv address. Iree r^4d ^rtd 

wntecharnels dan 4 CF^edi^niKl 15 

^FOFnFHECHr^ adualSiFechannel rooliiw 

sameufRECO comm&dorepditrb 

sacVieuFRECO ^mm>lofep3lch 

reJea^ehndiH 

[fivtn secondary addi. frw its re^dcJiannd relca» bu Js tiiridx) 

^ 4 fK« bu(l^ number 

allocate a bgFFef numt^r 

cl^jidil chanrreJs sa= [-14 

H^ti*nnel*clea^ 

1iRd J Free.indxlQtKe. mjrk i&uStd m UMJSE 

dfel che next charader Irom a ch ^ n.n el 

JroniGRVTi: JCluil^cC r*Kjl^iw ' 

direfl 1il«charac1ef gel 

^EQFiieu^hif^crer gei 

check iF diT«ctor^ kud LFnqri ttfjnctt CoSEOCETT 

fFTiv chinntk cnjriccer ^ 

read neKl biifler ol a file fol Icn^ Fi nls i n iir^ H^O bvTcs cndoFfde 

lF Ut D>:h^-0 2nd CFwf rfcttrr - leTi[jlh 

enhance potnl Fur (|2F«C Wocl<-M^i(i 

tnCTJncfpotni Icr direct bloqdc-wnle 

direcl block rp^d^wnce rouunt 

np^n ini^rjial r^id ch.i n nf ? (seH:on4aT> flddreW ^ ll\ 

opMirhlCTnal WFrte ciianneK I secori^r^' ^ddf eu - \S] 

iliuC^Ci^ ntnC drrtxlory birxt on l^andiriarka^^^^ in bdTP 

ie« poanler- -a - new pcu^CCf vaJ^e 

fre^themcertul reodtiA'^ IThindmrteisa- I At channels 

read the ai^ivetufF^r poimer 

dirn.t readbvt^ a - byle '^ 1 o T^ad 

indciv litleconiaJlins high bvte uklressesoF bijEFeri 
b^il]l 51^-113 
byl 120121-122 123 
.byll3DS3L.S32 3^ 
.byll4[}H1.M2.»3 

use last ri*fordtiye num ro^marTdi-^ uStdForjob 

»l pjbupandcht^k trl, sec a^^^i^mrrundFcrp^ ;i-pot^' 

illefL^ rfick inJ sector efror 

h<^¥n TSEfifi set up irk and ^!c lof error 

trati: aru] sector ctiecko\jE tounne 

wrice PcH wFo^fc^ vtrjMnn ernnf 

00 job »rt J. ^ up Nrrrur CcHjnl jnd LSTJOB return when fob 

complele ^mptoen^d ^fto^ recumi 

add f J^ 10 ditWiyTr 

Cp^n crtan nel from leee parses 1 he mp^l ^nn[[rb4 is Acm ^nin 

CpendaiAfPl^noel load ur^vi: channels are jlEonafed ant^ the 

Ojfectn^fV i> se^r^hed ^ur iht; fili^rMctie conCained in Che Si rtnji 

Irom OPE^ kud las< proqram 

Crom OFEIN Si^ dirtfn c*y 

From OPEN cpendTecCoTv Assequtnujirie 

frumOPEN JJiitrn " direcl arceultle 

From OPEN pro^r**m Fjle lype 

^roJ^^OP£^ ^vmijerruf generated 

FrgntOF^N irhHtlot re(pl«*re 1 
from OPEN 'bad filename errpr ^n^^ed 
from OPEN s.fvr/wTH^wHh replac^lfi't 
Irnm OPE-N op^n rt^d jnd 1^^ 
Jrom 0P£.^ 'Ei}? nc4 Found error E[citeF^ied 
(lOni (^£\ 'Filrrypf mismaEch error generafed 
Irom OPEN eveJ^Thm^nHifci -cofin.-^ut wj!bOrOces.s 
ItorriOPEN OpeFrdredcirilC 
Crom OPEN open ^ wrile Fjle 
from OPEN procedure Finished 
check mode of Eile c^pe 
(pornCKTM chKkmD* 
FromCkTM chcckljpe 
4?pc0dalile 
lMiJOjr«tce>' 

From LOADIR lL>ad bv :iain^ 
From LOADIR Iu4d tHntdirrcturv 
cjose 'tieassocjaiedwich «tondjrv' Addftii 
ImOiCLOSE ckTsedireclor^lile 
1rofrCLD5E ckise aEI Pile* 
FfO^r CLOSE \cCMt 4nd cIlhh- ^^kciSh. !hl« type 
licur CiO^E close rel^nve file 
4TT]iri Close clh>v a vnle channel 
wHEt^mc 1*1*^1 m*pr^ihrdnvcin L5TX)B lactivej 
venFyThal the bam Unzk count matc-n^ 1he tills 
f|ii?vcor% clH»e ofi i^tn wrqe & It- 
open a fead channel with 2 buKtr^ m|! rns*r*1 U ift JirtdX and 
■rLiMaliz«ll poinlen ^Eretal^ve >h ani^ pocrUe's are sei 
FromOFF^RCH secikienl laJ fil^ Kt up 

inuulife vah4bles lOr opvr cfian?^eL L5TJ0G, sH^ ^ttve buller 
numbei-LSTCHK bultrr ffc&mers m BUFTAE^I 
open J write ctkinnelwilh 2 httfef^ 
p^if bvlr mro injt- s^<1yr 



FB5D 


SCfLG 


F89F 


5ETFLG 


FSAS 


CLRFLC 


FSAE 


TSTFLC 


FSB3 


1TIWRT 


FSBF 


T5TCHN 


F8FI 


SCRUB 


FBFIJ 


^ETIN< 


FMC 


GETLNK 


1^39 


NLLLNK 


F92B 


snTm 


F9JB 


cupejj: 


F9^E , 


CETHDR 


F^S? ' 


WRTAB 


F&59 j 


RDAB 


F5KI 


WflTOUT 


FM7 


PEHN 


F96E 


WRTSS 


f5;s 


PD^ 


F977 


RDSa 


F?Hl 


SJI{i 


Fseo 


SJM 


F957 


RDLNK 


F9AT 


Bnrofin 



PlEH 

F9ER 
F9FA 
FAID 



fpj: 


fUO? 


Fflj; 


GiSPNT 


FAJE 


SCALI 


FA53 


SSCALC 


FA^E 


ADDTi: 


FAsa . 


KI^SF 



F^5 



FAAD 



FA35 
FB25 

FB6S 

FB9q 

FBK 
E6EB 

F0F6 
FCOl 
fC33 
Fr35 
FCAE 

rcE5 

FCEA 

FD5& 

FD7A 
FDBE 
FDCA 



FMC 

FE4i! 

Ft-JO 

FF33 

FFEl 

FFE^ 

FFE^ 

ITEA 



FFFA 
FFFC 
HTE 



CLRaUF 

SS5ET 
^OIR 

SET^P 

55POS 

l&RD 

IBWT 



GETACT 



GAFLCS 



M>TREr 

NRBL-^ 

RELF[JT 

wpnr^EL 

CLREC 

SfflRTY 

TDIRTY 

RDREL 

SETliT 

FNDLST 

SSEND 

BREAK 

RECORFJ 

POSfTh 

POSBLF 
BHERE 

NULBlrf 



ADDN^ 

ADDREL 

AR20 
AR2S 

PATTH 

FCHKSM 
UELOCK 



HH/cle*rPl45S 
se4 Fl^enjfance pOifM 
cle4J flag entrance point 
lest k3T scan^ oJ fJag 
lev Iw wnle 

lest for VivtlilHFn^miindit table 
C .^ Mile ncf BClrive x- Ig y^? jx^ 
C=OfiJe:v:ttve X efrdlnd. y = Pj™|x i="^ 
v^le oot buH^r iFdirl^ 
pul trade seclor I nlo buFier 
7p link Irom buHer ihto track and sector 
setlrack 1 1 nk = Q and ^eciOP iMlk > Iw nonrwo clvairter 
^ up poinler lo buFler 
rf3d "ick and srclor liom *wader 
'TQmOJRBLX fiet header 
VtupJF^TWtiiemiDbqkie branch loSIIf^ 
setijpJCirfead mtobquc branch loSJIQ 
ifl upCof wnteinpb^iu* tJinfhloSJ2a 
sftuplorffid m rub que. bra^Kli eoSJI^) 
Sfl upEurwrrtein pbqtie. branci* lu RD5S 
K1 Up For read m »b quE 
awHsed by WRTSS 
^censed bv wRTAB and RDAB 
accessed b^ WRTOLT jtid RW?^ 
set ^rack/sector Irom I ink in bjBer 
iT&nsf er ^1^ Irom one bo^tf lo inoihei 
le^SWfJiri A " nufnbef ol b>1es 

y = sotf pce bulkrftumber 
k< destine ion butitr number 
cl^ar buPFef ^vtn 
r^jter in ._a = byPlernumbtf 
ref|istflrs ou; . .y. .a^O 
sfl side sector pointer 10 n -n^MfP nJul a- sicSese^tor' 
Kt OIRBliF with current side sector pjinifT 

re^isf ef tn a > low bvtr 
^ DIRBUFand BUFTABwith curttftj wdt seClorpointLr 

rei^isttrn ^^lowbn^ 
poalronsideseaof aod BL'FTAB lo ssnurt a sund 

^^ vhOoII vHlouinFrai^ 
indirect bIcciL read 
rHUSffr m a - butier ^ tor read/ x n Ipndx 

(dirbuf);^ points to rrack fcedw lo be rrad 
indirect block ^nle 
re^e^m .d ^ buJFn^r ' ^ wnte / k = hrOX 
IdtrtuEl y fo*nl t to If ack. feaof lOf wnlc 
code lor IBRD and EBV-T routines 
i?et iidewcof eoim^ 
<Jlci^rie ' Side sector blocks rt^wKd 
FmrnSCALI 

add ' iide sed vs needed X 1 20 
left sinum And mnd lor resKSence 4nd ran^ 
variables unum, %^nd, dirbuF 
lUflS 11 rai^. V resLflena erro^ 

Dot Oye* ft* 

maytie I no eri 

1 no Oje* *r2 
1 *» I rxs er"? 

flei artive WFIer number 
vanaUef buFO. buFF hndx 

refli3lenCHi[ .4««^ii--ebul '. x = lmdx n= F noKHveOul 
^ aclive bolder ' set LBt;SEO 4od i^ 
re^isiersovf 4 =- itl ive bul ' x = lindx 
Hairs n = 1 noidivf bul ^ - t dirty llag 

m^rtiendc^ record I hen move on to .ie:^[ recvd 
read (rack seciOr LmkmiObuKti 
wnte r^uqvedatA irlCo buffer 
%«nte rftaiiiif buffer 
pur zeros into balance cd r^FiJi tv record 
vt didy Pla^ 
c^lc^r diTty fia^ 
f^M re*Miv* libe 
set has: ^liar^cter m n^o^ 
Fmd l4sr ch^^aer in record 

posjttpn s*dt WCiOf *nd BLin>BloH?ni]rftestEea5rd 
I ll^i system traci: or seOor error e'KOu rqnr^-id 
[^hvjrn^n Ttrlative pomCers 1o fftven reqofd nun" be' OP liHl recurdiF 
ou: i:iEp>n^ 

pOHtPon ^latpve(b[a block into active bulEeran^ next b^k mo 
I narlive buFler 

positron propcf daJa bkxki mcu bufitta 
H^'v«k 1^ Tft^uirrd Wock i^ in buFler 
sel null reccrds m adive l^jfFer Forex^erdtun 
tan&t^les nR RS. U. 4ci-bul 
in \R = Ea^ record piu^iCKin i n prrvioui buFler 
oul rvR-Usl record po^ inbuFFcnev: NLLBUFoPtOHt 
LST^HR 
Add tiex4 record to record size and leaver it<umul4{0r pFc^ I 
then i bullef boundirt has been crossed 
add bJocks to relative IiJp 

From ^DC)RE4.-CCP0r?Jnysss Idetolarip error generated 
FrumARDREL caJc ' Wocks ne^*d andthcdt^ainst ^ail 
^r^racennv hdrxaorindFixoidsidesedQrsto/Hrneclit 
noni maskable interrupt in-^^dtlFO] 
a commodore pVCh Co boosi lo iFFO 
F RUW ,-Sieck^ujn bylfi 
delauir lumptabhe For user comTvunds 
L'BI*RD u^r bhx-krn:*] (ut) ItAflS 
LTBLK'^T LMt bicck wrile [m'^) (EA3D 

Ufi^ imp ihrougM lij3t llifja 

UHT imp ihnxjRK (u^tlLBJJ 

umt imp ihrough |uS) 11 3M 

usi^r imp throfjgh |but »I309 

iricr pmp [hr^hjgh (tj7> S130C 

user pmp through |ufl] HJOF 
kwniJnini iFFEl 

kernaldiikpn^ciiliuiiot^ 10323 
*:H^rnjLdin irqprocew. tDSDS 
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00 
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RAM 



OOJOOMF 



Uk 



LAtrt 



Oescfiptiofi 
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mm 

MO] -W(I2 



CDD3 ^XHU 



OOOT 
DOoa -0CCr5 

OCOA 

■»:«[> «i>l] 

mis 



0013 



0014 
OtitS 
(K^lfi -OOIT 

mi8 -0014 

00]A 

OOIB-OOIC 

Wi[D 

Mir 



CLOCK 

UTRTH 



PRVJT 



STWS 
COW 

WORK 

DTHCK 
D5ECT 
OECr 
STAH 



TfiACK 



NEXTS 
SECm 

HDRPNT 
FTNUM 

rp 

CWT 
10B 

JOBPfUM 



ffbcriof hmff rijnvf 0/dflvr I 
(+ ^ wrrtn moCoj dulif ofi 
fOfwhen ^>Ot{]Ts^auldbetLidn«4o1f 
dnve ilAlMj wofdj 1hC»J>o liack ' 

blE & HenKnjtl^nc t^yn 

number crf Wpl l'^ rww Inch 
uirf w^th "ntcrrxipr 

i + TUhHSl ierk drfvdwn 

F>Tjmhi*f HjJ stotft rix r<]nnar 

number of _«l;^^^^su^|^ll iir^rri5*CTur 

Clft:*5t l*ctDT- Frorti wmn* fXHitiAn 

iKtCrf hftdtf cdUc iMw (Of rrnt « HDRS tabfe 
cqiTcntdovt ■ irk' 

31-35 

biis3-T(rKknumtm- 

rwitsmoronani-r 

numtHF dF sfclcn/lf tfii 

kn/hF pwnicf intD EUFS \at\e 

la/hL pcMnter mco HDRS [^k. tF iFFthvn iu>pob 

Jormn c&unc IFF jt no kikh 

{* tndii«t pftrnw *J 

OTForwunr 

Cufrtnt |ob b«ng ijon^ 



IS U»d lof 5U}f4^ 



*J20 -OOSF 

DCHO 

0010 



'«c 


tm\ 


21 


FE 


15 


FC 


le 


DC 


17 


DC 



CKHl 

0044 
WHS 
«?4ft -OMA 

004C 



VIAA 
VB 



C04D 

noso 

OQSO 
DOSI 



DIN 
VDDRB 

TILL 

TIMER 

ACR 



iFfi 
lER 
WJTA 
DOLT 

Eour 



poit b 

bti50-l Mtpper mocurdnvT'l 
bi!s2^ EtEppcf motof drtvc •{) 
l>ic ^ TKHOr I oFri 
bic S rruieprODll 
bit &7 unhije4 
port d daiA input 
ddtj djrec[:<rfi rfjiMrrb 
4Ep«]Sunu»d by FOQ 
iJinef r IdcAdTidrounTcTtcv 
iimeF I coonicrh[3h 
jpp^iL unLts^iJ Ijy FDC 
AuA'^ljrV ronCrDh r«riH^r 
Pf ppheral curnmJ TK^jster 
bit wtChO 

cil^ tPrtf mdy I - vfs. Q k no 
bttii t-3 C^ iillZ-tync 

riCHrmaJ kc 
iync/|jll H 
bi[ 4 s«t Id I 

rtl crTDTdriM^ 9 ~ye 0»nQ 
bd» ^7 cb2 rul/wntf 

urilr dn 
™*C . Ix 
in] G JA! rf^ter 
irti cn^lit^ re^L-v^r 
HOSCSSO irfOGO-OOSF 

arrerHon pon ^ 

tit S'*iTthO=ctiLve'D 
1 - Ctnvt 'I 



O0S3 

oo»q wet 

OtJflF 

0400 
0401 
0402 
0403 -Oflll 



DDra 

MITUT 

ncK 

DEiAY 

onwT 
joa5 



iW0M4fF 
ilOUO^IQFF 



0421 JM&S 



[M99 4U9C 

04?D 

049E 

044» 

0]\0 



O^W -13FF 



HD^tS 



TAB I 
Oi^PI 

GAP2 
VEfl^U^T 

ACTjoe 



3L'fS 



biK i-21p^umcv|tHldeniiryf 

bfl U wnie prolfca I - /o 

tw 6 syncdrtKil^rw-O^yre 
dala tfir^flKin TtgjHpr b 
Jppears u Linuitd by FDC 
ehin«F/|0^4 

Curamim lUN S404 

I lUtrrupt I ntPTvai 6502 

mciCHt *«rtr™tio1 delay 
nvrioT cuMf ejmc 
lo&qut 

hi 7 n ■ i^noTE. 1 = fjft pwflff 

biftUmo* 

000 md \^i (0} r»JdddbkKk 
an wrtrt m (E> wrwdjritkHik 

OiO i-ffl^> (A) (Jj"vmlvd«jbltxkwnft€n 
Ol] M*k jB) r3|MrtapH:rfK;ritka]]daKicc 
kOO fcomp \Q 14) Tfstore pl«:«m*n1 of btjd Cik 1 
101 rump (D) (SJ Lunp ro buNtr cufc 

1 10 E£CfC4jtt1E| (6hMin rrntor rhM tump 
*[ rt driw. O'B I 'A 

llfKkiV dT ojrr^rJ blw^ 1^,8 
-3- sync I d2 

-2- lync J- trM« ^{biK 7-fi part of id} 

-I 0?" SlKCtOT' 5 otf 

n »a( 4 chKbmm 6.7 

'sHof^lTKk pnpriAln«dbvdDf 
gap ] fa» sel by dQs 

iW^^iseiHtyri-H Lispd ijiiflfmai ht min ^rfbym 
iJoiverHonniJiTlbet 
Knv^jab ruimEf? 

dftij on diikflic precHlpd b^ syrK nync ' 07 ' 
chluuni Folkmi>^j6d^Abvtslhcn If R[>;KTr^ bvl4>^ 
vt u^ l> ]-bk4;k12S6 K-Oldl hjjr«n 



spwe 



4040 Dual Disk Controller ROM Map 



Thr 6530 Conif OJkf tnniains ] X oF ROW . The folfeh i 
aoSO Tf^rirrtjillct BOH M»p r>oc^.aiJ4blt-4l thuCir™ 



ng map liit^i^ly tor l^?Z040(DO^^h^dri^.butlrw201lJ and 4040 ConrolJcra 



Ldc 



owo 

0504 

053A 

053 & 

0S4A 

056] 

0572 

0S77 

05B0 

Kas 

4^B« 
OsDI 



O^Ei 
05EA 

QSFO 

QSFB 

oecH 

060E 
0£3A 

FCtpQ 



Ljb^i 



[^KTipJior 



fOPMT 

L2i: 

L299 

L30I 
L377 

L304 



L3T8 



L73I 
1292 
[253 

FVI 
LC«F 

JCHF^ 



Fr47 

FC4: 

FC4f: 
FC55 
FC6A 
FC74 
fC:77 
FC7A 
fCK 



FO(3 
FGU 
FC^£ 



5TAfiT 

LOlO 

L0I2 
L0I3 

LDI4 
Ei%D 



QUE 
L020 



lorrnal wd* - modt lOi 4d) 

anictalizt head pha&o »rhj IT*rt iLumb*r 

krjti^IjH :r>fk nunbcr and mo^^ held tc^ dcured ' rack 

rofmflttin[?Ti prog^ft* - JJfteCk iF corwct If 4CX bneUt6 

Pifih] II on dKJFnJ If ack mil b^ djub[«cb1 fUg ^t^l; wphEi^ 

fOfflEuCF header rh^khin 

Ht up^nr wnlhn^ b lo blark CUE di^knrt 

wriLe i-2?6 b^ps 3blKliOFU5 

^'pttinilikJDcddaJa bJiKk lyiK. chktucn.sync. hf»der_HC 

s* upter ipacmEi 1 6 byl« between hwdcr 

Jwpio v«f -fi byT«btfw«r headHr 

inrrerncnitfaornunibffandclwkiriUcHrK beq LJTft 

updai^ ^h«ksum (jupckly C^?n jnipL377 

rtrt iSbumpnroi-r'mj ch^ratltf i*« L^S^by^tf 

QfancH i1 nofynt^ltef ZSOwcidf C[>L29l hr mofe tes-^ang 

d IDO ^mall trrcr branch r<] DERP 

iXhwwiM. tipanc^i ro L293. keep on gang 

Iftf 41 marf charMtfSfOPiynt branch to L?*4 lI kmnd 

fhfck 1^ 104 bt^rfTOf. beq DERR 

make spacing krs^ impL2l7 

iiUrerrwnMri:k ngmbff tlwtk il TwmaJ ef iDf . tin* FV] 

rff*r FTMJM. «1 Lip formaf PTW CO*, pmp enfiOa 
contmuf 

S^^h FfiT iiwiJic bfcPtk. inc + cjlvtk iMa5(lrart1)eflL2[9 

1of mal 1^ linL34icd 

inMitliUion 

mitisluf Pick (S^BFlCLCVDnHS = IFF (all oucpur] 

Cunrr-iFT oWBi^lOJ frrmM-iiT pcp^i*-^ 

VB^tFF lER-KlOOIOOLQ ACP^Xl TlLL-0 

BLIFFT-O FMTVLC = aJI XJB5 - ft Yl 5TEPS ^ 

TKKir-JS «rmT=-150nTCTrrvS$36mi] 

DRVJT-»«0 DRVST-.]-190lJflmcMoraialiU) 

DEL>Y=t50 KDUPT- r='>HPft.^ 

Focf] unl[l ]ot Fecund lurnon rnotqfsH rtf^ded 

S^dnv*'. y^pob' 

Id>'l5-I JcM^tobs 

check iF ^aJfcd po6 if So whictidnve 

iUW maftTslilJS Cum on iFn^l and Ht I iTn? hr acret delay 

Eetf mcrfof $|!«fd 

[ts AejJ statui. hE noi rKWFFtj hrtnch Co QUE 

»f40 nrm lob ilnsTt jot. bianchco LftIO 

branch ro START 

mwonsonand headi^ JNJI. \i head is on nghl rryk iT^Jt 

pnJCftstn^by branchinctroCOrLI WhfTwise. mov^todwtfst 

iH44«dJr^k xx. dn^c ^. yi|ob' 

tnjd^itt ICh moxtmum ddancf + I. mdKt yU>rff^mx^b' 

in^r JUB5 and X^BID (ly v trffvc^ 

t«^ il^riTLfl^l [rack 

FindckpHfl»ek 



FCBa 
fi:B4 
FCCE 

F"D4 
FCD5 
FCD9 

FCDD 
FCE3 
FCEB 
FD02 



PDOD 
FD]ii 



Fn2D 

FD4^ 

FDSD 

FDAA 

fDBl 
FDC3 
FDD* 



FDE4 

FDEB 

FrJFB 

FE05 

FE15 

FEJA 

FE3D 
FE4E 

FZ5g 
FE6I 

FEfe 

FF70 
FE£C 
FEAC 

FEB3 
FEB9 

FEC) 



L02:^ 

FTN 
TAB I 
ANDA 

GOTTJ 

L032 
L031 
EXE 



EX 
BLTMP 



WSECT 

L4eo 

FS\UM 
READ 

LlOO 
DSTTtT 

wPrm 



LTBH 
L200 

at)\ 

L2C3 

L2I0 

DEND 

L^I4 

[J'2 

ER 

SEEK 

L250 

ESEEK 

L2SI 

DO\E 

ERR 



d^iof tmtM y -loop For alS ^oQ^ 
sei up seek to CKMrSt irack 
loop Cq f«arch. t&bte Ag4pn 
swlon/|f^k labw bvt J 7 IS 20 ?| 

b>HF3 

T\B3*] - ir,irks'-.bvtlFC5]-25.[a 

bwo^iOrnlrtl^Ktl^k 3^ tf n-/* iwnth. *4etloTJ ibildrnsnv 

chKk if mocor cij Speed, branch to f |W A Kfl 

^1 uf? tor clwck oE track zone 

E^wrh lof iTHh icihe 

sc^'sedoravtr-jckby rrtuLtiDiLiJ32 

Job RoQEllH:: CXfCVte fliodt -. ] iO(£) 

(h«k li ?SH^u3c branch Co EX If 50. check fI bump brtn^hlpbump 
]f U jrnps«ek 

eXHulcrai^linp r;? I |oh -■ cak tuflrr iddresi. ft^anch fo H 

Joblto«UH-:bump rhehuh m^di^ tO(l (C) 

h4ddn%F'. acciiCioTrack hoLoIg dnve. sd hr^copfiaie '^^ 

5fl ht^lomifc:cttfjnce('25t-l I6) iTipfXJWE 

d«KJe whKh »flDf Co service 

chM-fc which pobtj'pe. Check track dnvf 

>diusl header potnm job-fi - hibyleofHDR^ tnt^i HDfiPVT 

liKii:Ti(?i riumbcrfor Fikesrtt 

Job RnttiH- ff«c} i biDck node^DOCfBI 

LhK-kil reader nr.re brunch toWRatEisso 

(Jflch^t^les.itc7F^n^RLFP^l; ui>L3aCc chksu n (mp DEND 

SCun reftdnqdai^ m n chPuum. search fctf he^er & SIfcrt l^ data 

JARouUd^ s-ntf ablnxh mCH^OOi (9) 

chwkiJ i^TiK" tirttichloVBFYLl jrfi 

Cilh:k wnEf pf Of if^ -fokLlS^A iJnaipoJ. ER 

dKahleCPl hl«g getcoired Huck 

'Arit?s>nc mode. 1^^ tcHcijde 

Jt^m pOfI a i\^, sfl Est sync 

sic*t rto^al Code modem FCR se^ 2nd s^'nc. chfctu-Yi 

wrtebtorfc.wTLre^hkMim charige [ob ro vmiFv. orid 

Job Routines venh-awntttn d«ra bicck TTKxfe^niCHA] 

TE^dala 

^ byte and cCpfnpsJFi^ "* 1 1 h CuriCenis c4 btjJfff *41upchlaum 

d4 "^dm^daJa, Itnai chh^m ^ftip^rc 

thccftildecodjnjerPir H ftotcben iXJNE. el*eER 

5ri For i-flblv ernw 

branch lo error' roijcmt ERP 

seet: Id defermij^ j^epil s^irlor n umber 

m^Lchl-JuiT^ pti Uock header 

iietati%le. 9iOf*rn5TAB_updalechks-im b'^nch ^m i^more 

l^d job ' ajMl ^ype i^M j( SttH branch lu EiEEK :f w 

ch^ckirbdinfHDftlnV^ 5TABy error if hqI 

rorTiniit loct- U end | mp W^ECT 

JDb AfiUtlOt: ank TT>odeOi]^> 

gtn^>mp«e [leader Irom STAB y mio < HDRPTl.y 

^nof ftoerrof -'i 

imp EAROR ■ trmt Hulrne 



F^6 


C5EPR 


FtCC 


lis? 


FtCE 


^CH 


FED2 


Lfll? 


rEL>F 


L4IU 


PEE* 


UU 


?EF3 


HRAH 


F^^ 


£Rn::»P 



FFC7 
rflF 

IT2D 



WATCH 



FF3F 


sy^c 


FPa 


BYTE 


FTsy 


OFF 


FF63 


L442 


FF7C 


OIT 


FFfij 


ERQH 


FF91 


La% 


FFAB 


1^1 


FFAD 


l_9?l 


FF6A 


un 


FFC9 




Fi™ 


L^)^ 


FflB 


ui:i 


FFFT 


lajo 


FFm 


ANDB 


FFED 


ANQC 


FFEF 


AVDD 


FTTI 


ASDE 


FT-TC 




FF^C 




fri-'E 


1 



Ifla'^lcnk.-itjmermibfa.ifhroEPP 
Id4 'I I fmi5Pnarch|. brjnc^ 10 f RP 
seiTcti icpT apeciiic bkick 

compute checksLim. ^*ei u[h kx inarch kx a sector 
pj HEAD -tfl > EorcDirparc everv t^Tem hdr mus! be identical 
cojnpare Eo header loup. If^op ej^ tre head^f 
t^rCh For bkxk head ^ ■ tnaH ^ tnU 
se'id error codf 
' [ rtn error 

* i cap r find biDck head 

* 3 no sync chirattcr 

' 4 dMa bkx-h nc4 pr«unr 
^ S.ch-«ksurn error 

* J ^efih crr^ 

' 8 wnte wtl h wnct p? or*CT Cffl 

' ^ Chttk-iJJT er^or I n welled Ivader 

'10 daia ran inro rh^m tn^ader 

'I I 'dish id mjsr^utcii 

'It decoding error 
send pobjj^uS Ti^h^ mc^oT stav on lon^ Cfi^h^tyiPe 
(urDr slack {'13F) 

fletib>+e-Cdn^pai*iosiartLrfFiea«r.&awhi^n«*ciualiDHEAD 
wdch ioi ivnc charWtr^ 

btl Pe bvc L4S0 . tffJ d ivnc proent. branch iri yes 

l>llFR tpl WATCH . aest 1( l^To prt«n[ kiopuntUyes 

acontami ' tri if=fr^. tH^aJKh lo ^ATCH Hfcl k^O 

^■c PB IJ lert if 5VLK presenl then rei-jm 

huni b' jync CfuracWr kI limor for 20 FTU limit 

^aOyte 

se^ 1i*0 bvTcs Pfl r^?r normal read rmde 

chjr_^ EOUTanc PCS ro WJiJ >vclc 

erttbltCBJ.CAl.CB2{EeR-K|l»H0IOj. (elatMe 

reset VLA|;a^ IP WMl tTHle. restt ^1A jmpBVTFlW next by^J 

byle tQlM»n' ism \ 

irceFTuprFiiriFewmilltsecords ^ riep^t fWemipt. reset tLme* 

5*rvin> motor c?i«k ii ir»tt0ronar»dsteppanHfl4jsfl 

^r^ ice Pepper nic4or 

Check d on Irkck. iF nut ttmi i^M 

on rr3rk. CL^rfteppinq W c^n.h nexl 4eppff Omp L920) 

Cftn^ d rcdion - 54 0^1 or siep i-a 

step QUI (-) 

flOT* F*ew steijper posi I icm tea fcf DP VST ready, 
pep th? s:4::k Ol ^and k ihe^rrli 

tr^lJCH.IOI 

b^rl20)IO 

[>.lS0Ct>3 
-byl lAO SM 
rcHi and mumipt veqins 

hqrd robn IFOXl ini[uliE« 

r^ccd irqti IFFA5 mierTupf 



Dual Disk Controller RAM 



[« 


L4MI 


DBtnpliE>ji 




1 


ocoo 


CLOC^ 


cantTQ fer ckick 






MUI 


P^TtfflZLX 


m«or Ctock dCKk/l6 






000? -0003 


MTRfH 


motorriJr»er dn^-tO/ fltivel 

(^ }when motor FuU^ on 

(0| tfihrr, rTK4of shcuLd be turned of 






0004 -0005 


DRV^ 


dnvt^UMuftMiufds 

btf 15 tr*:k ' 

hi & steppi nq - no. 1 ->*& 

ht 7 KCflmiiR^O-no. 1 -yn 






O0O6 <I007 


JTEPS 


numt^f of itep$ to rvw tr*Ck 






OOOB 


COW 


used*iin miernjp 






U009 -OOUA 


WOPk 


1 + 0) ciotefT H^ didartcv 
{'*■ \t^hKal se*k direcT4P> 






UWfl 


DTRCK 


HvinbtfT Ol KhaCc3 For Formil 






0O3C 


DSECT 


number dI seflor* until h>w red seclor 






OOOD 


CSECT 








OOOE -0032 


STAB 


HClOr F^eUer lab^ saine Former a» HDRS 


CaHe 




OOIJ 


DRfVE 


cofrent dn we ' 






D0I4 


TliACK 


Itfech number For cJoie:$[ -i^eK 
bii^ai ptrrolrd 
[His?- J track nuiT*Kf 






0015 


KFjrrs 


nexr fte<TOf or^ dhic 






0016 


SEOK 


number uF sectors/track 






OOlr -OOIS 


'BUFPT 


la/hL pointer truo ftL'FScaWe 






0O11# ODIA 


■HDRPNT 


lo/ht pointer in4ciJ-II>flStabbe i^ (FFlh^fY 


nap(At 




001 B 


1 FTNUM 


Jotnuc Loutit IFF = noactbon 






DOIC^ODED 


■IP 1 


U indirect pointer *] 






OOlE 


OJT 


emrK Ci>uiM 






001 F 


JOB 


cuncni fob bei HE done 






0020 


JDBNUM 


currtni tab id 






0021 -0022 


DPVTRR 


Hack drive 15 ftirtenilv on 






003J -0024 


?TPCNT 


f^ stcpcouni »J 






O025 


CHt^LiM 


(* rhfck^m ,J 






n02fi 


Bl 








0027 


FLG2 








H>02a 


NXTJOB 


neni job wI^maF track s«ek 






OQ^ 


WXTPK 


nexl Irack of^Lmal cr'jirk 4n< 






D02A-Q03F 




»tack TiU^ tor 6504 




1 


U040 


VIAA 


HOSU22 )iXi4(k004F 




1 


0040 


VB 


: pon b 







rhee[i30DisKComiO*lerH=nntjnsQ4ft^cei0lftAHtoruseb>the^L4CPU 00000029 Pm>*d For BtuEa^e 

0O3A-003F k£ theJi«k wrn bv iht ^304 at Oin]^I3F 



0O41 

0041 

0013 

004-; 

0045 

004t -Da4A 

D04B 

a04C 



MHD 
004E 

ooso 

0060 
O08E 
Ufid2 



Ofl&J -COBE 



0400 



DIS 
VDDRB 

TILL 
TIMER 

ACP 
PCP 



JFP 
lER 

MHA 
DOLIT 

FOUT 
FB 



DDRB 



UITAT 






bi[s 0-1 slq}per motor drr^^ '1 
l>1t* 2J Stepper f^wtor djive ^0 
tat 4 molar 1 ^ 
bit 5 muc^rOofl 
brt 6 pUconcrtiltnC 
t^t J syncdtie^ I =^tx».0-y^ 
pe^^ :dW4 input 
[LJa dt region ref^sCer b 
ap|>ev^ jnuHHi by F^JC 
tnncT ] Uch and counter low 
TiffiCT 1 coumer hitjh 
^{>prar>unus«1 by FDT 
ai|:(ili^r>COniral ^ifer 
penph^r*l control F*?SrhWT 
bi; sel to 

cahbyiervadv 1 -v^. = rw 
bits 1-3 ca? "fJJksyrvc 
nunruJ xc 
sync/filL xt 
bt 4 ^ In I 

tbl trrordKeded h=veA.Ct-:Ki 
bits5-; A2 rwd/wriit 

wmie dx 
read 4x 
mtfSai: rt^srer 
i^t c^T^»bl^ r?ivster 

HDSUJ4 SOOftO-OOAf 
poai ^ data oo: 
directKsn pot a 
pgr b 

trii n A^iEch0*dnve'O 
1 -dru'e'l 

hlsU2 lTeflijeflCy1b*tdenii:yJ 

hi 3 wnle prom I - yef 

hi 4 r>dd head Klect 

br G jnused 
d^ii direction re^sier b 
appears* unuirdb^ PDC 
timer/LU?J 



0402 
M03 J4U 



CUTMT 
JOBS 



041^1 -04E*fi 



RAH 

mter^upM mtrrh-al 



B4D^ iri4iXMUFF 
6502 HUOOLOFF 



0499 4J49C 

043D 

049E 

049F 

04ACI 



04 A 3 JMA2 
MA3 
MA4 
01A5 

04A& -04A7 

l>lAli-J>iA9 

1>4AA 

04 A B 

WAC 

04 AD 

04A]: 

04AF 

049) -04B7 



n4eF 

04C0 JUFF 



HWtS 



TABI 
GAPE 

c;ap2 

VEflM'M 



PHASE 

stftrk 

\70NL^ 

SYNDLV 

LWF^ 

PBI 

CFLGJ 

^SIDE5 

iPD\"-AP 

UNUSED 



TABl 



SY^CS 



rnoior Oil o4F time 
*MWe 

ta 7 O*i;nor« 1 -jobpnfient 

bti$B-lmode 

000 read »\ (HJ rtAd data biock 

001 --nie [^ ID wrjt«dai4 b;oc4 

OlO venlv |U 12) vwitv dala block wrNMen 
on *eri( (BUiJ seek s^wciiLC c*«:k a^d sedor 

100 htmp |Ch 44) ^ritore pJacemem of H^^ irk 1 

101 fump (D) (5F H^riip 10 butfer code 
110 ei4^ult(E| (4>h start motor then jijini? 
OLI KCi^k (^1 (3h X011 ICOD 

ht dnvp. [)'B. T *A 
beaofTS o* currenl Hocfc li*fl 



-J ^>nc 

-2 ivnc 

-I OS" 

Ida 

t td2 



2 irKh'(bitiH-6parfofMJ) 

4 rh*cksuTn 

5-Cril 

6. i" spare 
' si-nEhr^/Er^dc LFirtpalued t^fba 
[[ap L SdU set by ^k^ 

g^e 2 s*ie «r b^ dos usnj m^in^ for r^^m 'olbyies 
dfrs vtf M*n rhinrtx-r 
adiv£j pjb number 

du^ on dr^fccllt precedwJb^' ^nc ^ync. '07' 
chksumfcillotas2Sf dfl4 bycra theo ]6spannflb\tHj^ 
phase ol stepper nicil4jr 

nuTitrfr iiF UtTii p*fT Irack 

number ol zonrH 

*taj on PLLSVS control alter Sy^™^* (flpifl^^THf -h 

*hti> proven ^wijch 

^dSI ."44 tF oJ 1^ rtte protect ^w(tch 

Utvkidenlifaer 

CutnmtHn Iia4 ? 

number jjf iickei vn ihediik^4e 

ifpf^meuufe 

unusffj 

Irack boundan rabtv up In 4 £4rw> 

dai* on dcinfl:e prectded tn synr sync "07" 

cbkium IdHows. 256 daia. i^en nipproh It i^Mcmsb>le-h 

(^ unused 1;> fKm] 



8050 System Constants 



8050 Disk Memory Map 



54 



HbV^ 



Ub?i 



Dttcnpiicii 



lOO 


NOTRDY 


ion 


RDMODE 


MO 


V*L 


101 


ATNA 


K] 


USM£R 


to: 


RDYLST 


w. 


SEOTVP 


ur 


VTVODE 


102 


APMODE 


107 


t)^CO 


to: 


DOSVEFT 


i/i? 


PBCTYP 


K2 


■pi[)Mgi>E 


103 


USRTVP 


ioi 


LOrPK 


%tn 


NMOD^ 


tat , 


REITVP 


Ki 


ftFDO 


105 


hflTRK 


va 


MXFl LS 


vn 


\rvpt:s 


lOfi 


CHDCHN 


lOf 


f^BCMDS 


106 


NiSL 


107 


DIBTYP 


S07 


ERRCHPJ 


MT 


IDBO^ 


w: 


TVPMSK 


107 


VEffPRR 


HiS 


EOJO 


loe 


EOtSNn 


10S 


L^DI 


I0»^ 


MSCHN*; 



open rud moJf 

[ob code For viiidltc 

J/o RMty u lisen 

of^n ^vrirp mf>4( 
opfl^A|>pend mode 

profflin lilc typt 

optn rncditv rmdr 

Uym IrAch rumber 

rujmbtr^P mMB wilhin [able ^f QDL5T r'R^AM'l 

reLa1h% f 1i l« 4yp( 

tf4d^ inj ddla - c^jFpul 

hlgllTFKll n lOlfti -r I 

maflinum "uH^bfrtf IrEffnamM insfnr_n 

r^uaXDcr dF fiJ* l,p« iwm TVPLST J MfiJfl^f 
commind channel = rtrachni-Z 

daiTcHsHForco'nrdriMr wrthtaU^BCtABrAFl^WEPl 
number ol sjde wcW linlu 

ErTDTrh4ni>d nuffrtwr t nuchnj- ] 
£^4 veruon identiFd? f 8050 
^y^ iV-AAK hiir ?7uich iTi£ pattern type 
CTHlCrcCifr venly env 

eoi-ouipuc 

n(i|(eahlD»nd 
4d4ve Iri 1 

-naximum numbtr uJ ^hartiwk 



i09 


PCMD 


IDC 


UJCM^J 


nx: 


MSCLEN 


soc 


WCMDS 


Kb 


CR 


WF 


CMDSA 


ILD 


OAVO 


IID 


esFt5\ 


110 


LEDO 


110 


SjIOFT 


111 


lR^ 


iU 


rwsA 


ti: 


MAX5A 


(18 


DirfLE^ 


iia 


NBSI7 


lie 


CBPTR 


HE 


CHDIND 


120 


EOll 


1?0 


ERRLED 


120 


OVRFLO 


J30 . 


BADSVN 


131 


QADCMD 


12? 


LONCiLiN 


1^3 


BADF^ 


HA 


r*onL£ 


$5& 


NOCHL 


t2A 


CMDLEPJ 


13F 


LXirJT 


13P 


LlMS^ 


HO 


DAVI 


140 


OvntE 


140 


NDACf 


Hi 


™2040 


M2 


P**2030 


S4J 


fM^iiC 



comrrundK not pAfHtd eTTcr 

lodd commdPid ' / Lead c^mimiyl inu^ 

lei^Jiof "WoflisfrWmftta^ii *CB39-FBEMSG 

num&e' Qi mmrundi <n>rri CMDTBL( VlDWEUPSrpSN"; 

ClTA^rvtum 

cominzndct^nnH »rtC^iV aHrcH 

d^uvAlid-Durpuc 

?rror Ctiarmti seqcmdar)- *<]4rf$s 

actiue ltd 

iritnnal rudscoxHldrydddm^channef 

dnttmal ifMte sfCondar) Mdress trh^nnd 

tTk^imjin 5ecQn49rv 4<Hr KS 

3f rjfCh ol diTKiton tnjffcf 

njmbuP rtH] Slit 

Eommjnd bofff^ pOirlCt 

Command jnden ■ 2 

eflj'iflpcf 

h^'dwarc iniliaJiz^Km enor k4 

flvefflowH*gv*lu* 

wfDf gen^rii ^>Tirfi>i 

Cmur invaid fomm^n^I 

errcF . l4n^ Im* 

frrCr inval kl Fiten3rr»e 

em^r nafik^vefi 

erroT cDrnmand Filt noi JDund 

teet unlri^fl^ commjitd nu mbef 

dftta valid - 1 npuT 

dfcrry hie llaq 

no liita wcewrt -inpHji 

dOi iarrtiat verairm ' For ?(M0 Jrivfr 

do3 Sormat VErjjcm * \0J 20-30 iJn^t 



8050 RAM Memory Map with Zero Page Contents at Power Up 



HeiLijUiKiri 



Conrrnr CBfJ Libet 



fuiTclion 



02-03 



OA-OB 

cc 

DO 
OE 
OF 

10 
It 

\2 

14 
15 
16 
17 

la 

lA 

LB 
IC 
ID 
It2l 



22-26 



?r'28 
2^S 



00 
01 
02 
03 
l>4 
OS 
0« 
n; 
tra 
09 
CA 

oe 
oc 

OD 

DE 

OF 

10 

Jl 

12 

13 

14 

1^ 

16 

(7 

EB 

[9 

lA 

IB 

IC 

ID 

IE 

IF 

20 

21 

•■2 

24 

26 
27 

29 

29 

1\ 

2B 

2C 

20 

2E 

2F 

30 

31 

32 

33 

34 

35 

36 

37 

3A 

39 

3A 

3fi 

3C 

3D 

3E 

3F 

40 

41 

« 

44 
4^ 
16 



L4 

00 
<2 

04 
00 
00 
05 
00 

cc 

00 
40 
2S 
4H 

QQ 

00 

00 

00 

01 

00 

oo 

06 

Of 

6F 

3F 

00 

DO 

00 

00 

00 

00 

00 

00 

00 

00 

2B 

00 

00 

00 

05 

43 

00 

00 

II 

00 

[2 
00 

13 
00 

» 

00 
2t 

00 
?2 
00 
?3 

m 

30 
DO 
31 
00 
32 
00 
33 
00 
40 
00 
41 

yo 

4? 

00 



USRJrtP 

BURNT 

TEMP TO 
Tl 
T2 
T3 
T4 

IP 

L^NADR 

TUIADR 
l^NACr 
TtKACr 

ADhS£D 
PBGTliK 
DftVMJM 

SECTOR 

ur«[»; 

SA 

OBCSA 

DAFA 

PO 
RL 

«? 
R3 
Rfl 
RESULT 



ACCUM 



UterJum[hTatilr Poirner-lPfEA 
BlLU[ipPuinle<- 14200 
Temp Wort St>*« 



JrdiHI Pcinler Vin^e- 34000 

LiUen AAJrtn ■ CTVi^f ' ■-■ 120 

TiHirr Addi**j [>ff««'»I40 
Acli^? JjslEnn FLiq 
Actl^t Tilhff n^ 

Lul pFoaram Arnufd 
Currriit Dnkv Numbrr 
Currcnl Track 
CuErmrSHTDT 

CiirrFn I SpcandAfv Addr«i 

€riifjriil Seconder. AOdrvu 

Trmpor^ri' Qm B>tf 

Temp Wof k A>tB 

Trmp Work AMa 

TvmpUorliAru 

TfmpWoikAr« 

Temp Work Artj 

Rmil] cJ Mij!3iply/[>ivde Rins 



Rtnuindnof Uuni^lvn'LtivkJ? Htits 



4»-S0 



5] 58 



DIPBITF 

RLTFTAa 



PomleF Tlj DrrfClOiy BufWr - SflSfS 

Sufte Byr* Plr^ 1 6 enlns. 2 b>lfc f a^h 
pcini l&aiirenr Dyre jn mtrHPQndtns buf 
BoMh Byw Plri BuHer -0 Lc- 

Hijtv 

BuPleT'l Ich^ 

High 

Bufltf '2 Id* 

High 

Bkiller-^Low 

High 

Bi>1lp'4Litw 

- B4i<Vt '5 Edw 

- fiulFa '6 Low 

High 
Buitef '7U- 

Hish 
BuHpr'iLq- 

Hi^h 

HUh 
Bufler'lOLp* 
Hqn 

iBultr'll \J^ 
H.^ 
SAM &IVT Lu« 
BAM Oivf High 
BAM Dii%e I Low 
BAM 0-ivf I High 
CI'IDB^PIerLj]^ 
OhlDBMlfrrHi^n 



59 
33«0 



61 

61-^ 



69-70 



7;-7S 



r%ao 



81 
32 
&3 
B4 
S5 
B&AA 



£&aF 



47 
4e 
49 
4A 
4S 
4C 
4D 
4E 
4F 
50 
51 
32 
53 
S4 
55 
56 
57 
5B 

59 
5A 
5B 
5C 
SD 
5E 
5F 
60 
CI 
SI 

63 

65 

67 
63 
59 
6A 

GB 
6C 
6I> 
BE 
6F 
70 
71 
72 
73 
74 
75 
76 
77 

TB 

75 
TA 
7B 
7C 
7D 
7E 
TF 



32 
B4 

as 



HA 

»c 

3E 
BF 



43 
fF 
09 
FF 
FF 
FF 
FF 
DE 
OF 
FF 
BB 
FF 
FF 
FF 
FT^ 
FF 
FF 
OC 

«: 

00 
00 
00 

ou 

00 
00 

oo 

00 

DO 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

DO 

00 

00 

00 

00 

GO 

OD 

00 

00 

00 

DO 

00 

DO 

FF 

FF 

FF 

FF 

fF 

fF 

FF 

FF 

00 

00 

00 

00 

DO 

00 

00 

00 
00 
00 
00 

on 

00 



HUFn 



auFi 



RECL 



NBKH 
(EECH 



Error Ouipui BajPl^r |^— 
Error Output Biiir« Hijh 
Injmvf Fta^For Bu'Fcie pen 16 DvTci 
Uor^ bul^r p^irs loi duublt buEletm^ blocks 
ol«q pjle hi7= f iiHJtCilftinACivFbulfe 
ilirm HifcH (hull His u» only oiTV 
bniPler, 2riti*ntiy n wf lo IFF 
indicvmg no DuPlFr 



Adivt Flu^ For BuNns ^ffiP^ \/ui\ti 
nirmhlDr fur amcial pd wjfh rhvtrid 



Number Of Blocks Lob 

Law Rvcord ' To FiihJ R«Ivivf FpIc 



N^mbtrOf BlEfhs htifh 

H^ B(n;M-d - To Fpnd ^ivlalive FiJf 



NR 



RS 



SS 



FIPTR 

PFfFTR 
BfMJM 
5£IN[> 
RELFTR 

EM5EC 



Ncil KhhiI TabI? 



RdriivF JiHcnl^cv T^E 



BtdpSKtor TiQk 



EWn%D 



Fil* Siream 1 Po>ni^ 
I n B>ic 'A'hnihT Fi«n P«latti.» Rr^of d 
SiiJe.Smiir - 01 Rtlari^c RHUfd 
InOn lnlc ^de ^cclOJ 

Pi'ToliiErvlcWiipiedlnRELhIe 
^oloF Or DirHtnrv Emnn 5eninn 

I b^nrrdch. indiraiirqsmriHiildjrKfory 
Entrv l« roiTHtionaing likumeiu 
CMDBUF 

IndemOl [hieclan Enrn^ Brnirm 
1 rnWTKTi. i)ldiurLnqihpjiiAii-2in]u 



90-94 



9^90 



gVA) 



A2-Ag 



AA 

flE 
AC-BE 



flF-C6 



C7-CE 



CF 



150 


NOREC 


«rcr ■ r«ord nor pre^nr 




151 


PECOVF 


urof ovETfiD" m r«orfl 




152 


BIGFfL 


pFTor fikioolaige 




UO 


FILOPN 


pr?nj Ijlfl optn lOf -ifi:! 




161 


FlUNOP 


frroi f:le nw dd«> 




1^2 


Fl^TTD 


errDF frJ* nw routd 




163 


FLEJIST 


error Tileemli 




(64 


MISTVP 


eTOr U\t type mi&mid^ 




1&5 


N061>: 


error no bl vk 




I&6 


BADT^ 


Cnor iltpi|al rrafkor i#^^ 




«7 


SYSTS 


trroi illr^l lyilFmlTarkof imor 




170 


r^OCHNL 


errcir DodiirinntdvitLablt 




17] 


DIRERB 


FrEDf iJir«ro(>' crrrx 




17? 


D5KFUL 


ftror disliEuJr 




173 


CBHV2 . 


'cbm 4Jds v2 5 3050 iTiBn^ numbcf 




174 


WODRIV ' 


error ■ *nie nw rwdy 




I7E 


NSSP 


niipnoncri pamenm cdt ffooi 




leo 


ATNI 


atn pfiWivF 




IPO 


EdOUT 


[Hkwnheoi 




ISO 


LPF 


1^91 r«ord l[u| 




180 


NRFDI 


ie-i rrco^ lEo^ lor dnve 1 




ISO 


READ 


CDiirra[l«r|i4lyr« rrtd 




IBO 


TAUER 


irff tdlk^lb^ 




IHI 


RTiJDEO! 


rarnJom *-ir|i BH 




l£4 


IRDYTLK 


Idlk nDHK 




139 


PNDRDY 


random OinrOt ■= rdvflk -r rdybr 




1» 


WRFTE 


com roller lob ryK wrirr 




lAO 


WVERfY 


f ontTofleT jdD r^pe wr^e'wfnly 




IBO 


SEEK 


cpnlroik* |Db type wk 




ISA 


5FC5EJ; 


CDnlioller foti I'pp tmnrwrfc 




ICO 


BUMP 


COntroikiloD^ypc burnpint^Hd 




IDO 


JUMPC 


conliclJer Kb lypr lump lo oier ml n^jtmr 




%:j^ 


EPPTOK 


Uip dF errcr meua^ ink^n [iM~ 




IhJJ 


EXtC 


comrollpr fob lype etiecuie ml rouiinp 





e 

QO 

s 



90 
91 

92 
93 
94 

55 
96 
97 

M 

99 

9A 
9B 
9C 
9D 
9E 
9F 
AO 
Al 
A2 
A3 
A4 
AS 
A6 
A7 
AB 
A9 
AA 
AS 
AC 
AD 
AE 
AF 
BO 

Br 

S2 

B4 
BS 
B6 
B7 



BA 

BB 

BC 

BD 

BE 

BF 

CO 

CI 

C2 

C3 

C4 

CS 

C6 

C7 

C8 

09 

CA 

CB 

CC 

CD 

C£ 

CF 



00 

oo 

00 

DO 

DO 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

DO 

00 

00 

01 

DO 

00 

00 

00 

or 

33 

20 

OA 

FF 

FF 

FF 

FF 

FF 

FF 

FF 

FF 

FF 

FT 

FF 

FT 

FF 

FF 

FF 

3F 

OF 

FF 

FF 

32 

00 

DO 

00 

00 

00 

00 

30 

FF 

00 

00 

00 

00 

GO 

00 

ET 

00 



PLQPV 



PATTVP 



FILfVP 



DtUuU Fl^, Dnve NvmlKr 



Pin*<fi, RpplHie, Clowd-Fjigi Type 



CHNRDY 



EOlFUi 

JOBrVLJM 
UlNTAB 



Chinn*! FileT>w 8*fnri«. 1 tr^iPMch 
corrrtint IiIf lypciiiitH 2 p!ui drivt num 
bilTi I indlcaiK»*vth both drive 

3EQ=nrt»l 

PHG - type? 
IRP = lyiK3 
PEL > lypr 4 

diF«ci MWb t ry^ 7 
Cninn*! Sum BenrriH. 1 brvoch. 
pndxale dunrv' vvwi 'or teeelzlk and 
hlf f n Iffpjeram tnl=\ ( htinf hs idVer 
roiFH tp>l3=0Hndeoion rLeil t>yie 
|IAlkEront>% bilO J I chunnvl is lisleiwr 
ram orh«hmtFurjwii 



Temporary EO) 

CiirrrLl hib fHumlwr 
if^uUndtnT^Ue cortt.n* mf rewondrn; 
SHonda^ addroa U^OCifllvd uUA cFianneJ 
nuftibffr IFF mdif aitt nr> »f (ivF chjJinFl. 
btH 7 and 6 trpdpcale diarinel dirHtiOT- 

0= T»d ch&nnFJ 

1 I wNie charinf I 

I ■ read-' ■¥'!:« (hannd 

1 I = n&clunrwl 



CHNDAT 



L^rCKR 



TYPE 



CMPBUPrwrLTCfhannel) 
EnorOiannd [IwVS cAflnrtei} 



Channel QaJ^ BfTT. CuntHns daU byle lor 
mrpw tfp 4vr ihroush ijrr pcurma 



Channel Las thirnrffPinniCT lasi 
char pcBntt'Hn active buPauDciaiHl wtth 
channel. niOiJnoi lujU«k in wqrile 



AffFVtFileTVr* 



-' TTie Balance 01 Zero Paeie J^ Noi Lsri DiretlK By IXK -■ 



DOiOO D4:fO0 D? = aa D3=00 D4-00 D5:. 
Da=DO D9 = 00 DA "00 DB. 00 DC=00DD. 



CC D6-00 DJ-00 
CODE-DO DF^DD 



ECi=00 El -00 E2=00 E3=00 E4-00 E5-00 E&-DD £7 = 00 
EB = tlO £9 = 00 EA^OO EB-00 EC=liO EC=AaEE=Ae EF-04 

FD.BO Fl=42 F2=3I n-53 F4.7D FS = EE,F6=7D F7-EE 
ra=67 Fg=EFFvk=ACFB=£F FC = 34 FD=C* FE»7B FF=P2 



I 
I 

J 
I 

J 

i5 



55 



8050 RAM Memory $0100- 



L^KAJipn 



L>btl 



Dcscnpdon 





g 

V 

o 
in 

o 

X 

Q 



1 

a 

I 
I 



0?0Q 

□JO? 
0203 
OZ(H 
OJOS 
0206 
<tX7 

0380 
0281 
02K> 
038^ 
U2S4 
0285 

028: 
028*OFFF 

imo 

1001 

lOO? 

i0(i3-i:]i) 

ions 
iix« 

1007 

looa 

^009 

JC«A 
]I>9B 
lOOC 

I nan 
inoE 

lOOF 
lOlU 
lOll 

10l7.(Cl!Q 



ia?r-iD» 



lOJi-lOK 

102^1026 
1077- 1 D28 

I02!f-I02A 
ID7B-I0?[: 

losn-iOjE 

[IJ2MD30 

I03M03? 

1033-103^ 

10:5-1036 

lOJT'IDSa 

IQ33-I03A 

inJB-l03C 

lO^D-IOlE 

I03F.IC40 



lEEEU 
PADDI 
IEE£DO 

PBODI 



PAD02 

PBDD2 
ATNND 
AT^PD 
AThWE 



rnc44ck 
i««eilEUin 
imdHa IJ1 dnnian 

iKT dVfl Our (kmilAr 



iOBSquF 



uocontrnvd 
IEEEain1roF[K»r1 " 



■ ■ 



" ain ]s jrq mjunqT^ 



-1 



TlfKS 



HDRS 



jcrbhwder 



^hf^Af 



pbhe*cJ*p 



[oTi^udff 



incrmipl [>ela>'(*-H4niy ifiiirirrwmofy**! 

bul'O JobCddsare 

bul'l »S0 r Read , rMd r 4 s sproiirf 

buf *? by he«?T mio data buf 

bj^ *^ 190 - Wnt?- wrrtf^ £ k v>ecjlied 

buF'4 bv J^Cldef frOi^ ddtj bu! 

bur '5 lAO ■ V*ntv - rartiparff I A i spKifari 

Iki^ *€ bv h^hd^ wn ^ 4ai3 t>jF 

bul ^7 SBO r5«k ^ Ipnd iny hcaAfr on \jxk 

bul *8 sfsMlwd tjy Nf. pitr in dm but 

btji*9 iro. Rymp-irack mua btsei ro i, 

buJ'IO poMtnns hudlqhEi^k J 

bul '1 1 ICC - Juirqa - lumpTD UHT ml tode 

bu^'l2 ind^AtuI 

Ihj^'i3 lE0-Lxwijc*-S4meisJiimpwirh 

buF'M heidjn position dFHl dnvt n 94^ 

h^b cFb^k number Li5«d by n>iitFcJier iof quth 

rriwrnce to tract ' riiAl math rrick m 

rQbhMd«rsforfc^|fltfi&-U. l5«n[naoia 
b'-1tiead^ c^nrtulkrrtMiuialeicheirksijm upon 
t^« J I ion c^ job bttsb^ni] ' ^^ud^4BrD 
mEtn^Khn.currtncly i«t itfl ind 



twf-U rDl.lD2 
bur^lr»cil-*WOr 
M '0 ch«tltiuin. olf 
buF 'O ^uff ] . spHt2 

btjf '1 t wk. swor 
buJ *1 CfiKkHim. Dfl 

w^ rci \D2 

fc4|l 'J rriCl;. Mflijr 
buf '2H:fWthiuM olF 
buf'2 54Mrtl.5»rt2 
bill -3 IDI ID2 
buf '3 Iraclc. sector 
buj ^ cb«ch^m 0^1 
bur ^3 (pare]. S0in^2 



RlL>riHd hnco >A Qvf 

4N«f->ob4Scx«:u4ed 

P*C*iTOr (01 

i:4nE lind lv»dcf biDch u: 

Hoayncrharwier 103 

D3la UcbCk HM pnwni 104 

Ctlbum «n an dil^ btk ■ 105 

nuusrd Kb 

V«nfyrfror JOT 

Wnc* pf iy«l on KB 

C^kuim err in ndr SO? 

Dif ^ r^ iiilo iwi hdr MA 

L>ii^ Kl mismatch SDfl 

DccodmiPFr^ 110 



8050 Dual Disk ROM Map 



1 ICHMIMe 


IDbhtAdH 


104?-] 050 


inhh^p 


rOSMOSA 


|[ib heutf p 


losg-iofio 


|nb nn6t\ 


IO&t-IQ68 


lob lk?«lpr 


1 (ft* 1070 


lobflfWPr 


I07I-L07B 


K^riFadpr 


30T9 I'tfn 


mb rwa^F' 


l»l]-]0^ 


|0&hE*ie' 


lOS^lDW 


lobhcwkc 


logi-iiBfl 


pob hraOv 


I099-I09£ 


I^UMSEC 


l(SF 


VFP.NUVl 


lOAO 


ACTJOB 


IDAInlDAj 


PHASE 


ioa:; 


5TTTRK 


I0A4 


NZaK£5 


I0A5 


SVNDLy 


LOAfclOA? 


WP5W. 


IOA8-iUAg 


LWPT 


10U 


FBI 


1 IDAB 


CFLGJ 


' lOAC 


NSIDES 


lOAD-lOflF 




HIBO 


MAXtPK 


IOBD-I0B7 


T*iKMjM 


10B8-I0BF 


Ofl^ET 


ICCO-IOEF 




)On>IOFL 


VT^MI 


IDF2 


MHIFLG 


lOR 


AUTOFC; 


lOF-l 


5ECI^C 


Ifll^ 


I^VCMT 


J0F6-10FF 




noo 


. auFs 


IIOOIIFF 




l?CC-l2Fr 




I301>I3FF 




IIOO-ICFF 




IDOO-IFFF 


FHUF^ 


2OOl>20Fr- 




2lOfr2!FF 




2?0fl-?:?FF 




23003JFT 




2JrC^FFF 




JffiXJJUFF 




31I&JIFF 




3?0&32FF 




JJ0(>-J3FF 




3<Oi>3FIT 




4000-40Fr 




(IfiTUIFF 


BAklO 


KOO-i-lFt 


EAWr 


*3m-fl3JA 


tMDaLF 


433a 


CMDNUM 


*33C 


STitei; 


Ai30 


TEMP^A 


J33E 


CHD 


a31F 


L515EC 


43*>434l 


HUFEJSE 


4347-1313 


D5KID 



Bur '4 

bur*"^ 
bijl"-S 
buJ-T 
buJ-8 
buCS 



IDiJD^ Irk. »c.i:hksum.arr. 2 spares 

IDr.rD2.irks«c.cbk5um.QFe ^ijurts 
IDI.ID2.tTlt KC^ chklum.ojr.^ spares 
JDl.r02.tHt S4C. Chlisum. iriF. ^5par« 
JDS.IDa.tik.sK.chfciJJri Oir. 2 spares 
IDaj]^.1rlLJ<t.C])l^m. Dtf.2sp4W 

bir']] IDI. JDlirb tfc.chksuni.i?rr.? jwr» 

t«F'l2rDL.JD2.iTk,s«.cb-k5um-oN 2 spam 
buF ' 13 [D] . [(3?. iTk. l«. Chksum. oil. 2 sp^rc^ 
buF'UIDI.IDS. [he. SH ^hkAum c^T 2d|Urb 
(rclor^liack table 

dC4 vH^nran PHJTTib^ 

tDntH)ikf'i«fi^er(* 

janJfMT t*t phawoffw 

nurr.bcr of tr«k* p*ri^*p 

number uf dwTbUy zon« 

s^F^ delay hv pJI 

WFite pKPCrct th^n^ lta{ 

last stattof wne paUHCt swUth 

blctk KlvntLlier 

comjnon fl3g J 

i^umb«f OE std« on duk^le 

ciparid comnicin v^riftblK htft 

^IximumCracl: number ^ I 

number of I^Cf^Ck 1 n t^ach zone bm |^un( 

p^cov^ [r^h oVBct Jdt £«queniaal 

u^ms^ ram 

mdihmt li^ niT^i veqtOT 

nmi Id proricre^s flag 

fUlCndF^^^inuiAEizalion []ag 

initor increnwnl for iequtrttial M*s 

error r*a>i*A toum seJ dA hOdiiempt^ 

unused rain 

iian Lil d^dCA bull«rs 

dJa butief *0 

dalabuKeF'1 

dijla b-uHrr ^2 

qnconnearf 

lormu download area c«(e from COOO lo CfFF q 

moved hfre fy^ Pauline eH CC91. roFmjt a ck»i: 

d^Ubuirer'J 

daia tiutfer ' i 

dalaUuiler'S 

d^a Sutler ^ & 

UFKonnfa«d 

dalatwFdef 'T 

data btiFler ' 8 

ddi4bvller'9 

data buffer '10 

untonnrcted 

daJd buJref -- 1 1 

bam^riveswu 

b^m d rive an? 

wrriJTi-and bulfrr 

command nur^r 

stnjip sue pn comfiVand burFPT 

CCmpchfaT) s«CDndar^ dd^rCSs 

temper^' )obcc>mmaTid 

bu^r^ Jilccal ion 

CLf rrei t dj:^!: k] - dfiv^O 



Uk 


L>MI 


□HrrtpTiir 




cooo 


CODE 


LT>ilrolln kfiTiai rodr 




C3a1 


CDIAC 


iniLlmlFef »wci up diAgnoilLQ ptui innkjI.mHon 




C1?I 


COHKSW 


fh«CHJJlL T^TfO 




Ci22 


PARSHQ 


pirv tncT FiKuiF frnif 11 (omridrul huflFr 




C4t* 


ENDCMD 


succeuTu] comrrurH] rcmi^'-aiicin 




ciro 


SCHEND 


llDinENDCWO uralfh trviy 




c*w 


CMDEPP 


comma-td lfw*l V\Vt pocwEing 




C49F 


SIMPRS 


sTnplr piraer 




C4a3 


PPQCLN 


»rK«ICFl 




C4BC 


TACTMD 


rj^fOuifruniUlTinil »Hip pommarra jrriifluTF ima^anJ 
l\i& Vf ant pQwVtn 




CS36 


PARSE 


ptntVUfg kiolisliK^wnalfharifqfftpnuTliinawhEn 




csai 


CMDStT 


miHiiLifiQnimndNHB po^rtmcic 




CSAA 


CMDflST 


Ck4r vdDdbln. rabies 




C5DF 


ONEDRV 


wf lu dpitv ind libit pvniera 




C5ED 


ALLDBS 


wl up zjI dnvr* iFom F^CNT 




CW9 


KTDBV 1 


ifl Jr.i.f fluTiDer 




CG23 


SeiXNV 1 


STT dnvF Prmn dnv ciHiPtgMWiDri 




CfiSB 


T0CD9S- ' 


loin'^tfrb-f numbp 




CiCi 


F^ISET 1 


f*1 3(nnl«ilnonelil(i|rnrri<ftatriHlllype 




C6a9 


T^TOVI 


rolEliiracHrlnKCumulVDrlDT otT 




Cfi9fi 


AUTOJT 

1 


nj i«r vihf^i.nfs ctvit. il drvnun dnv? ji .n4le4. 
llfdIilDg aJs IhH routrn* brfoT Jly hMllFr inPo h 
iFjndfrmJ Fhj) riHiijne wDfk& nxjiiiwitdun error iJin^ 

trrorbut dok id octun 




t'6IS 


on^CH 


Dprinul Hirrh kv khrinipvid hnd^lr 




C7JF 


SChHBL 


tfvdi libit 

tylO.Ua.tai.l.M r I8l.»J,m iai,h2 M7 14: (12 




C75E 


LOOKUP 


1 lo-k up iM I1IFI lit tfmm ind fir ritiln wirh \nlo 




C79A 


PlTlE 


[itrOrmet Pile name mach.nj any Tit mUrMin and r«iirn 
-nrh Oirryfrund flulM into uMrt 




C7C4 


F^DHL 


rrom FFHE li fid li Ir (onli nuout 




C7E7 


COHPAB 


cairpanall bLeiumei pn UtlJIi IiE4f wiLh exh vaJnJ efUry lh 
■he Amcpiy 




C»B 


CMPCHK 


cK«k riblrlapunliiuiid Ptlei 




fSJCfl 


SRCHST 


Hin:n dii«<onH ■Pum^^iiri ^altdenliy -irhdr1ind = Q 




CBba 


SPCHST 


trwiw i HUfh 




t52S 


SEARCH 


Conitnue i tean^h 




t&JF 


AUTOI 


auloinilidliUliUil nKU4iibwhfnijLikpliR<J.ndnvC 




<3B0 


TR^AMF 


trvSlFi SienaPTW horif f omnund 10 hiflp 




C99A 


TBCMBF 


LriiKJep nhmmaml buller (otflifp DulfeF 





C9B8 


FNDIAIT 


Smd Lmn oM ht ^^ nrlB m 4."ommdnfl buFkr 






C9E0 


CETT4AW 


eei Ti^ crilT> r rom dt rectory 






CACO 


BLKNR 


Miir^k name t>uFieP 






CACB 


NP^DiH 


FievflirKtor^' m litTins 






CB[H 


M5CFRE 


caltulitFind pnjillhfl rm jf*er of Hocks Iree 






CB59 


FREMSO 


byte "blocks ^rw 






CBJ5 


SCRTCM 


«^«ch liW^i 






CBliF 


I«LFIL 


dvlele hie \a I mk,-^ 






CBfl: 


DtU^IR 


deJete di^eciort enCry 






CBC? 


[XJPt-CT 


duplK^ieOiSk 






CCOB 


CPYDl 


(Xf^ blOClL& FTDm ccie dnk't 10 uhcr 






CC26 


CPVTflC 


CWOfWTrKit 






CC4F 


PEAOS 


rt^ E^mp f 2 bliv]L> 11 






CC73 


WFtftE5 


wnlelemp + JbulFtrsoul 






CCg3 


FORMAT 


rransf*r Itjrmal cwle to bulfrr O^nd stan tonrrollsr Forruic 


iii^ 




CCCD 


D5KCPV 


ch«:ks lof tvpe ^nd pjtsr^ ■^?e^:^a^ case 






CCEF 


DXODDD 


rroJnDWCPV rrormalparsp 






CD?I 


PHSEO 


from DSKCPy ■ pjrKfeq filit 






c[Me 


CPyOTD 


copy di-^ ifl dtsk rouCme^ 






CODA 


TRFKME ■ 


Iransfef nami: fnxr djreaOf\ bulfef loi^oji^nund buJIet 


1 




CD£A 


PUPS! 


Kl ijpvarj4b(»sut»-foutme 


1 




1 

CQJT 


COPY 


copy Fil^si to ^ne dn^ 






ce59 


CY 


IromCOPV check li le^ for ewsl3nre 






CESD 


OPtRFL 


Open A s«i up rfuj File 






CED7 


GIBVTF 


^ m a byte 






CEF5 


R£NA.UE 


rename File namt Jn Amtarv 






CJ^ 


■ CHfcf|^ 


frwn CHKIO 






CF53 


ICHKIO 


rfieck 1/0 Jilt Iot cxiitance - tnlranct poi^c 






CFW 


' MFJA 


mt rrhjfv iCnss com mandL 






CFW 


. ME>1E> 


jm-ej memotv e:<e<u[e 






CFSC 


iMEi^nu 


(m-rj merTwrv rtad 






CFB6 


HEMEPfi 


memon' co^twtu nfl erro* 






CFBB 


HF.MWRT 


lr!i-wJinenioi>wnt(r 






CTCT 


US£R 


lAf F KrmmintnarKb 






CTCE 


U5RI^T 


uG rcieisuifjmp vector lOpcHnUoSflH 






ccd: 


usia 


tKKUCecodCtrvlhelablf ij» foliowjng rtn lo dtwmhrv 
aciior. 






ITDD 


^SREJiC 


[fclerminc uvr A<1'0n lo ^eculE and »l up arccEdingk 






CFEF 


OPNBIX 


Cpen direct access bufFi^ frnm ijpen chjn^rl ' 






CCI79 


BUXX 


Uock commands 






ixie^ 


BU14J 


bad biock comrruFNd cf rtw 






was 


BLKJO 


Itiynl4^ e^i^r 






DflBE 


BLUO 


lihdccjmmard 






DOjW 


BLK60 


parw Ae^e^ce block command 






DOBB 


BCTAR 


WvCk command 4aUe bv afrwep 







^3Ai-iiA5 




tunenl di^k id ' djive [ 


fl34M3<: 


MUlffW 


bamdinr lliq -dnveO, dmt | 


4343 


EMFSD 


dir«lory*Fnr^'Povnd Hag 


U49 


EnmsT 


diFKIorrliSJi^riaij 


434A 


CUD WAT 


Cuflimand H^iUng 1^ 


434B 


U^USE 


luteal indtl '.hnhi iiievQFd 


434r 


[fiUSEIl 


lU hiNrruHd 


43dn 


REC 




434 E 


■notaa 


iFJckul^jdeieclor 


434 F 


3ECSS 


wclm iH 4<* s«^or 


43^0-435E 


LSTiOB 


l^eniF*., 1 byTejacli la« |ob mtered 1 n quewf , 
uwd 10 WF^' lap |ob aikd ineiaricr flfpye ' lau I.1K 


43SF-43» 


DSEC 


«ciornf diwtiory ermy 


4367 J36E 


DIND 


ipOex ol JiTrtmy Kiiry 


43&F 


EP*OPD 


tmn wof d PoE Fpcovflr^ 


4JT0 


PBGDflV 


LaU pFograrr dnvc 


43TI 


PW^EC 


lUal pFd^am »ctor 


437? 


WUNDX 


wiilp IowjI iridt" 


4373 


Rur^Di 


r*ad looi:al mOpi 


4374 


NBTEWp 


iiumbefiriQlocki lempocBfy 


437b 


CMDSIZ 


Wn^htri command viing* 1 


4377 


CHAR 


cliai*?r*f undpr parHf 


4378 


rjMiT 


poiiKP limjl in gornfur 


437^ 


FICNT 


hb ETFeain T couni 


43TA 


F?CNT 


|.i«sr[«En?ccHjnE 


U7B 


F2FTB 


1leilream2[»jinrrr 


437CH380 


FlLJBU 


lablf Oi lilPiam? pcLlion* iFi crnddur 5enriiB, 1 tryin 
EKb. iherrhipe. !! riknins max m cmi^ ?nng 
fOnBpOfldmif enl'n-,poi:il al drive number Im 
Irlename ifprew^ni nji hf rwi« firsi f bar (J (iJf name 
ifd' pffKnr poinin ie moved up ro ivhir 
Dl (ilename afler d' i& vi m TFfh^Sflnd HC^ jnuiM 


438i2-43SG 


FIUTK 


track c:d III brock m Me during nurcht^. Di[7 = ] 
1 mdicais p4iiern miTthmg 


<387-438B 


R15PI^ 


^'K'arui m blccl: m Me dun^ip ^.t^i^lm 


A3BC 


PATFLC 


paiipn prsencp H^ 


43aD 


IhlAGE 


ftleurcdm mdge 


43aE 


DHVChiT 


numbet c* dnve Kimha 


43eF 


DPV7LG 


drive search lldj 


43W 


L5TDRV 


lap dFrv# wiThoul error 


4391 


FOUND 


knjnd llaq .n (feF^ciDFV ittpfia 


4392 


afiSET 


diFedorv Wctor 


4393 


OEl^EC 


tftTiHTo] Isi available V<^(F^ 


4?» 


DEUND 


index ot Is ivn |iil>V tfLiiy 


43as 


L^IBLF 


'OitiaUb-Dck 


4396 


J»DEX 


dJFFeni mdf < m bulla 


439? 


BLChT 


CDu nier. Iilr enlr.H 


4398 


TVPFLC 


iitalch b^ r^pe l\ig 


4399 


MODE 


4Cl.^rlilFnHA:( r, w ^ 


439A 


JDSPT^ 


|ob rB UFn l\tg 


09B 


EfTlJ 


pcnnrtr lur wcoverv 


fl3BC 


TOFF 


inal rrach g'S^T 


4390 


NDBL 


btocki trtt ■ 40V. dnvF 


43SE 




dnvr 1 


439F 


NDfiH 


blodcf Frtt ■ high drveO 


43A0 




itivr 1 


43AI 


NODRV' 


TKf drive flag d"i«<0 


43A2 




dnvfl ( 


43A3-I3e7 




unuwd ram 


43B343De 


rHAHBUF 


tlFeCTOFV hiTJfr 


430C-4^FF 


ERRRLF 


errOF inrwa?e b(iHer 


44D*BFFF 




u ncop neded 


Ijmci 


Bar^ip 


blcckcaniRuihhjurripiable ( as Polkt-^ f 




BLKALC (b-d^ . IDI K 






&[J(FRE (b-n 1D1^3 






BLUHD (b-rl IDlAF 






BLKV-T (b-w) IDICT 






BLKEXC [I>-4| ID] F£ 






BLKPTR r&-p> »n?i8 


DCCD 


BLKPAR 


parae bhxli pardmFi^\ 


DOFF 


ASCHEH 


convoi lUfii rn bei: 


01 50 


DECTAS 


d«imjl rj&ie byr 1 lO IHO 


Dia? 


BLXFBE 


jD-ftbJiKlL-Prw 


DISC 


BIXALT 


(b-a) hloc^-allocirt 


DISF 


BLKRD? 


b-F Hubmuune 


DI95 


GO^M 


b-F ivbFDUlint 


rJI^B 


BEXROS 


b-r KlbruyliHe 


DIAF 


SLKRr) 


(0-T) ttock-md 


DtB8 


JJSLKRD 


user drreci rrad 


□ICC 


BLKWT 


|b-v>|bl«k-wr>l« 


DIFi 


UBLKl^T 


LtHT dirW nriEp 


DIFE 


ELKEXC 


<l>-ihblMl(-t»e<T][* 


iwrs 


BLKPTR 


1b-p) b4ock-[wii nrpr 


D2?D 


BUFTyr 


l«I l^r allocated bulli" r^laT^ iu :«fHji>darV dddred 


l>24t) 


BKOTST 


leil btor* opeFw.ihi'. [mramrTFrv 


0250 


BU^TST 


]4->i lor If^ a\'H.'- aniL vl irp dnvr, iPiA. and Vtlur 


026? 


FT^DHEL 


jinil TPinv? biF 


D28T 


HULPLY 


mullLpIV FpiuLl = r« ' t TTC «H - IW poWlim 


D?C9 


DIV354 


divide mull-qudienl, rtma.ndf r - «ccum - | 


□3C9 


DIV254 


divide b> 254 


DZCC 


DIVt20 


[hvidel^ 120 


D?D? 


DTVfOO 


diVisHiFi rDulinf 


D334 


ZERPE5 


ran rei-uir 


D33D 


ACCX4 


muhiilFli ttHum X 4 


□340 


ACCT2 


mtiNipIv aau m » ? 


0348 


i AtiDRES 


1 odd acuL^m Ic FHuH 


D35S 


: OBLBUF 


|qg^ *a.vt r^tliT ' in bulnuir 


037r 


PUT 


n>Bin rojlme Id ■Mrik lo£'hdi>n4-1 


D3B& 


PUTBVT 


pm Kcum ini&nfiiyc DuMft o\ Ludx 


D3CA 


INTDRV 


.ILHulm dFivHn f Dm ma Eld 


D3tJ 


ITRIAL 


cai.ed Igf b^ INrTDR 


D3FS 


If^JtDR 


iiiila|i&dri.*<DRvMJH) 


D42A 


^FDB 


cflJcuIvrlmbkcis 


04^0 


STHDBL 


man double tvMsFinE; ..seirick sffiorto^TarlmUblocfc 


D47F 


RDBEJF 


tTdrt a Fcad |«i on Iracl; ^^rti}! 


U4B3 


WRTBUF 


*tarT 4 vnlF idb on Crack wOor 


C4A7 


FMIHCH 


lind readchdnnfl 



!5 



wc? 


FNDWCH 


tMDF 


TYPFIL 


Dies 


GCfPPE 


UFI 


Gcmyr 


DSIO 


HDsn 


M57 


WHTEVT 


csao 


(HCPNT 


D5^D 


SETDRN 


Cfi» 


GET^'CH 


DS» 


C1ET*CH 


WJC 


GETBCH 


MED 


FRECH^ 


MW 


TtUNH 


0611 


P£li1L'F 


D&1& 


GETfll'F 


D6rc 


FUEBUF 


D690 


tlJ^^:H^ 


»»C 


CLDCHN 


MCI 


FTJDLPJX 


DfilX) 


GBrrr. 


D7:f 


RNtHiE!" 


D74) 


SEQG^T 


D7S4 


CETERt 


DTiC 


H:<TBUf 


D75F 


D^mtD 


DTA3 


DPTWRT 


DTA5 


DRT 


D7B4 


gpNiAri 


D7C4 


OPNIWJ' 


DTCB 


'N^DfiftK 


D3IB 


fHQCH 


DE» 


tiETPNT 


DS3T 


DPDBVT 


DS4: 


BLHhD 



DAM 

d«b: 

DflCA 

MDF 

DSfJ 
DBfF 

D?I3 
MI5 

DWB 
D9C6 
[HE3 
D9F6 

DAir 

DA3£ 

EOOO 

£001 



EOJD 
E049 
E£i5F 

E0&6 

El?0 

E12F 

£1^ 

EITE 

£ISJ 

EIA2 

£lDD 

E2Z0 

E2?C 

£246 

^4L 

E25B 

£?» 

E3«} 

E30[> 

EJlC 

E32r 

E«A 

E3^ 

E3K" 

E47D 

E4EA 

E51C 

£5C£ 

E5Dfi 

E5Dfl 

E^DE 

£5£7 

L5£C 

ESFB 

EUD 
EWC 
EAS9 
fMB 

E€7B 
£692 

£699 
E6A0 



SCTUB 
StTlOB 

"ISEilR 
TSCHK 
VNCRR 

DOREAD 

DOWRIT 

DOJOa 

WATJOB 

TSTWE 

OK 
NOTVET 

Qurr 

QUIT? 
HEDOFF 

MOVHEC 

DOPEC 

5E~HDR 

ADOnL 

ECHK5M 

OPEN 



0Pi>2 

OPOZ] 

OPW 

OP04S 

OPWIS 

OP0& 

OPfll 

OPSlS 

opa2 

OPSO 
0P9^ 
OPUS 
OPREAQ 

OPWRtT 

DPFIN 

CKTM 

CKML 

OCTL 

APPEND 

LOAHIR 

a05E 

CL5CHN 
CLSREL 

CLW^RT 

CLSDiR 

OPfyPQH 

IMTNT 

OPNWCh 

PUTSS 

wnc 

5ETFLC 
CLRRG 

TStHPT 

T^rCHN 
SCRUB 

GETmPt 
HULLNX 
SETTM 
CUHBLK 

WRTAB 
RDAB 

WHTOUT 



Jindwrtif chanKi 
^ niec>w 
encfftd by gflbyi 

nad bytfi from Kttw burfCT tPbd Scl lb; .F IabT cUIj tyt« 

rt^cJ j chdr^dcr TTDni File and r^ujnm b^CC^ M nc«d«d 

wnjt J charactrr ami wnte hJ^tet Md co diU it iti^LiN 

increment pcrintff cJ Klivc tuflcr 

Sft DRVNUW itjdnve nndKaifd by LTTJOfl ol ittrvt buHtr 

Kb uptun^r numbcF^rvd 4J[oCa1«^ I imlx 

*riCFJn«1of wnlF 

lt« ch*nrMi Assoaated with AfconiJ^ iddn» fr« rrkl and 

^^Titfchinfteii &ijr HMthttfLrwi as 

rti?lsr[heJind>4 

f he^si^ rhe huNft^ 

grf ^ tree buJFef nijflibcf 

hft butffr 

nrieiip di4n rwl 

chanraHvlwrrt 

ihrHdldttrlimb lo u». mark 49 uk4 at UNLiSZ 

^ iFw nnl tFiaracttf frcm a char.neF 

(ff mcr chan nel 

rfad rwxr bu 1^ ^ a hk 

dirfrt ttcck read 

dir«t hkJCK wnif 

artual rttd^whtt rtmtmc 

i?prn intwnal read J:h*r net ( WMFnWV fcldiKi = 16) 

optn lortrnal -PiTicethannHj 5«onHj4f> addrtM = 16 1 

allocalEiwiadiTbiackon Track 39 and rrurkashuw] in tkifn 

Frft Ehr i^l«nial Ctilnml ( sfcondary addrt^* I G| 

rndllpr aftive IxilffF pnntf p 

difffl rtad by™ 

irtdmaUt^cf hijh byt*4*freM«o<btjfrEF5 

tyi* 120 S3] . 122. 12^ 

hylrl30 131 «2.«3 

bvitUO Ml U2,U2 
Mtlmjob u» lastpb Fcrdrfvc hurnber 
vtrctup^ndth^cklTAck and$Mar 
jlltgallnckoTsMor 
irirtc/Hav ctwck 
wrrtt [o uTong yenmn tncr 

dofobuiKCUrr; HI up 4rTDr cou nl 3nd LfTJOQ i^um when 
M dop^ok. jcnpto ?ffcpf jE crpor on rtturn 
real enlrann pcHn4 
wnfenrrance point 
*^4j^ flo K* rtPl 

wail unblpobfjcH^diXVtEh^ rvtum 
Crt ilpMyjiidon^yei id noi dtHntTtlurft. l! ok lh«n iptu^n 
tl«^riai[ 
C-Pilc4[ i^bim 
1:= 1 ngrdOAt^rfl 
qu][nxitinF 

«f dnvehu^oHsel 

niD^edn^thcad 

t>3 tM rW r*i:cjv*fy 

»l header qI «ctrvf hjikr Df [he czurrenl linjn t^^K^, sncr, 

td add Mf ra d^r^cicry 

ch«-kuTi (pyiF (I dOT tE-SF ROPp^ 

Open channel Frpin mt paiHl[heinpu1slrtn§[hal issvnc a& 

afinf«nw*churwl. kdd. and^vc chinrrtii *tt iJtoCMed 

*fV] CFte dir u sunrhed iot ritlenarne Ccmlamed in Eh€ sinng 

irom OfftN load la^l Ffo^rim 

^romOPE-^ k»d dimtory 

PrcniOPfrV opfrft dirpctdiv as SH^jpniiil File 

Frcm OPE^ ofsen '"difKctxcM Jik 

From OPEN p'Ogrtm h\t Cype 

fPCrffi OPEN synlai error 

iPCrfTlOPEN C^Kk1CJJTep:*:*{flT 

from OPEN b*d liJfrtMV emif 

IromOPtN save/wrte wilh refJirt 101 

iromOPtN W(nr»dA.k4d 

Irom 0(^N Jtle hdC lound ff r^r 

tfOmOPFJ^ lypt miirraMchwTCC 

liOmO^EN optn a read hir 

Cron OPEJt opw a wnJe blc 

IroniOPEH c^^Hnltntshed 
chfVk mofcflrltktype 

^nv^CXTU crwcknuilc 

FivnOCTH chrtck (ih typf 

^PfXTXJfll? 

lUddiivSDTy 

dcH Ihefllf BKHNCd wi[h seconduy Kklrof 

IrpmCP^E rtoK dtiectciry Flk 

IrDi^ CLOSE 4;l<waJlfJK 

froii CLOSE locdie and chr«c 4pRt'K l^he trpc 

FromCLCi^E cLoK rtlHPve Ak 

fr&Ti CLOSE close i wnt* cFiinr^l 

dimrtDFydosc on cptn fc*TTlt lile 

opf n r^adclUMIel wnh 2 hrfhn 

iriilh^itf viTiaHn Fdr open cFianiwI 

<jiptr\ a Hm4e channel wilh 2 buflm 

pul bvtt irflo n* S«tCn 

tft/clear Fla^ 

^IckT fla^ 

r«^ wntr 

rmA Fof M:tivtliltiFrtfnAj>axlab4v 

wrilt cput ^Ffer 1^ Aity 

pul rr^ck secto' :RtO buflf F 

pt iLni; ]rom buFfvr antd [rack »n4 kciv 

tfllnck link iiDandKdorl^hh^ last JiD^i-zeTCidUFacttr 

mupp^inrf robjrtrr 

Ptri PPtcl: ar>d secfof From h^Htt 

leCuplDf wnt^^nMqut branch [d^IQ 
Utupkirmd iPijobf^iif branch wSJlO 

s<f uplorwTtff inM^Lit b*4fK:h hSJM 



E6A7 


PDIK 


FAAE 


WRTSS 


f&ii 


BDS5 


EfiCI 


SJIO 


fftCD 


l]?a 


ECDT 


HDLPJK 


£aE7 


BDTOBfl 


E70^ 


ajJBiJF 


E7r4 


SfflET 


ETIE 


SSDJR 


E7^B 


5ETSSP 


f73A 


SSPOS 


£75 D 


IB£D 


E7G3 


\BVT 


E7G7 


IBOP 


£767 


GSSPNT 


ET££ 


SCfliI 


ET93 


SSCAJl 


E75E , 


AEDTIi 


ETAS 


SSTtST 


E7D5 


GETACT 


rtn 


GAFLGS 


ETF9 


1 ^XTREC 


ESG^ 


SRBUF 


£eA5 


RELPUT 


E^CU 


WRTfiEL 


tsic 


OftEC 


E°2E 


SDirPf 


ESJE 


CDrfTPf 


ES49 


FtDREL 


E55G 


SLII^T 


E9D& 


PNDLST 


tgPl 


SSEND 


EA2H 


BREAK 


EA2D 


BECOfiD 



EA9H 

EAC2 
ESOO 
EBI2 
EB34 

EB4C 
ECTE 
ED29 

EE^7 
EESB 
EEB3 
EEEA 

EF29 

Epy^ 

EFEO 
EF7I 
EFFB 



fU30 
FUSA 
fD9] 

F0A3 

FOAB 
F0D5 
F0f9 

FOPS 
FOfF 
FI^A 
FfSB 
FIA^ 
FlBE 
FlCl 
F1M 
F252 

f:68 

f3Bl 

F43D 

F44I 

F47D 

F49L 

FM9 

F55T 

Fsr* 

FSDS 

F600 

F654 

F6%g 

F66E 

F66C 

F6AS 

F6A:* 

F77B 

F7S4 



P05ITN 

POSBUF 
QKERE 
NULBUF 
ADDNR 

ADDREL 
^E^'SS 
ERRTAB 
ETEND 

EPMQVE 

EADV] 

EKROR 

CHDER2 

TLKERR 

LSNERR 

HEXDEC 

QCnOEC 

UTLODR 



UTLDIO 
UTLDM 
CYAQYT 

ADDSUSl 

PE2B0 

DSKJNT 

PUlO 

PU10 

PU20 

RHIC 

CRai 

CTESTL 
PERR2 

WACOK 
ElVTTAB 

SFTSEC 

SFTERR 

IDLE 

ATTJrRQ 

LtSTEK 

LSTRTN 

TAH 

STDIR 
VnVRLT 
CETDJp 
VERDIR 

VMKBAM 

VUSED 

LSDEPR 

VBMASK 

v^ETB 

WTMAP? 

VBPrfBLF 

NEWHAP 
NES^HPV 



i*i up for read injflbtpjt. branch mSJSO 

set up For wfiaem lubque t>ra™:hco RD55 

Sfl up For read i^i pub q\^ 

Kcssed bv WRTAB -. RDAB 

acrcMerf bv WPTOlXr + RDIN 

W tFdCk^'UtlOr Imin link m bulFcr 

trlfulef byles From one bolVCF tc Uhef 

cEe^ fcq^FFpf giv^fi 

K1 Sjdt^ectrH potnlerlQ z^fCi 

set Dl RBU F "PPl hk current sid^ f^C^or pOinlcr 

se{DJfiBUFaEUFTABwich CuTrent 5Kk*:t[>rpoim^ 

posilrcir Side s&^of and BUFTAa lo Lsnum i^nd 

muffin t^loC^'^reAd 

in<ii«tbJcM:fc-wr«e 

^Ode For itove touCi nes 

ptsjiJei«ti>Tpoinier 

cilculae ' AKtes^i^ tlocte requirtd 

add ' sjde sHlon netdedx t20 

tes] ununA &$jnd)of r«ide^nce&ran^ 

3tf Wivt buNtr numfc*f 

Jecaclivetiufl?'"nurrb*r «t IbuirfiUjiii 

mdrk end ol reccrd zh^ mowe 4n td neXC record 

rudtrack. Lectof linL nvobuPFer 

wnle Ptiaiv^ data rnio butter 

wnJe rcl^hve record 

ptjl ztfOs mcobaianc? c^l rtlwj"^* Ftcord 

sel dtrt V il3f[S 

ckar Any N^ 

rwdiflacii-efilt 

Sfl lift character I n record 

findLflsn:hjr«:ieY in recond 

pwir™ sfcdtaectof and BUFTAB 10 ftFrtJ of tasf i«cnd 

ille^lsyseffl track or srrtor-nrortn»ufLi*fed 

portion relal ivf pel nlenlD ipven Tcwrd FhJ n^b^ or to last 

record lFouI of ranj^ 

pcsttK^ relal4V« da[a block intQactivebu^rer and next block 

mio inuf ive buFff r 

P^iiKin proper Oaia blocks mio boffen 

dltck I F rehired hicck 1^ an buHcr 

s^nuJIrenfdsm Ktrvfi tuffcr fof extcnHOr 

aWntt: r*Cord to record ii« and icave rn accu m. if c » I 

f h?n 5u*fcf boandjry h\B been cr»ifd 

^dd blocks lo r4<laJive file 

^tnerJIe new sidr sectai ard Fjk oW li* SeflCf^ to reflect ht 

CFrcu ii^essage J^&ie 

end ol error labie 

Enovf er'nr me^si^e from ERftTAB lo EfiBBUF 

ert^ hlvAncc and check 

con^roLlfr*rrwpnlryl.i**rfOf '. _x = j(ib*) 

iWnnUE^errar 

j^ikerer^rrHCpi^py 

Jtsttn cntir recovery 

convert hflx to bed 

COn^FTt bed Ed dPTjma^ 

Cransler error message 10 fTTOt iXjfler 

UtiJity Uuder uMd \0 lud user programs ot syiftm ulihcies 

front As4: and execule them 

fomul pnnt'15 AftiUtnapTw" 

"rt-hfTClilCfyptDHikTidinei^ htiP 

hardware required conn*ci iaCa and clock ]inet&pouOd 

(J-*-5 on connttTOr] 

on«iCiy onFy refluiferptnns Ihat iJwdlename of ihcf[|etO 

be loaded be I he hue ^leofied name m thitucmmand 

buHcr {cindbuO. re^i^^t^ ignored 

one^jt tl iheFi^e exited nn disk and eoold bt found, and no 

ChcCh^merTon were en«nj rlWred white fcoaqhng. M if now 

l&aded lEilo memojy ready (& rReruCe. re4]i-;tprs all<J«Crovtd 

CMCmiOO ol the program is slarted at ^Jir JirM byle loaded 

CfTHlbul contains the parameter unrq For the Ire^Jy JE:4ded 

utility Of user pf o^nm 

Me record fetch kwp 

btnevortgctoop 

fetches a byte From t!>e IdeopCfh on rheJnlemal channel. 

checic^if rhiswa.-^ihelasi byte tn the file error d is wifs 

Udsupi:heckpum intolocuii^nTt alipncrim 

nfwium it oktairr^ - n^wOyie + car/y 

FTFOf dh^ay routine bNnks the error ' -+ 1 in alt three ledt 

mtLtiatize diik EarPIJlC^ 

pow«T Up diagnosiic 

IlII z*ro paje «cending pmer^i 

CJiencrtLECfopige 

ceittwoHk-bit roms eratTM Djunpa^. eiJt if ok 

tftf all con>mon ram 

tdnlrotleT Enf and tn rtitfoatiOO 

Brror 

diA4noslK3ok 10 far 

mina'de bufl^r pi^.nlef EablE 

sel upsfn;toT/rrvk table dcpCndii^ on Ehe con troUef uicd 

*el up po^wr on (rror mnu^ Cbm dos v2 S 

idJt loop <kprfhou4ekee0inqwhii? waiting for fob 

atn irq pnKGi irq on atn. |j(£«n (o pet dEir staric 

V ]»fen routine fn^in TOutm* 

kiflen nHHin? 

set [afk TOiMine - main routint 

talli nxjiiM 

diredory loadiofa fonann. get [he buffer and ^ II (tari«^ 

transfer 'iknanw lo iit1inc| hiifter 

[jet character (r&m rtjr^^orj loadin?) 

validaw liks vflth bam. create new bam doairlinff to content* 

of filei enlered in diredoiy 

mart bam i*ith tv\t lecfort 

nurh track secloc. ^BPhlFNT) a^ uKd 

no biwk error 

bicmaik byielJsa.lftJZ.H 128 

s^bam 

wf lie bam maps 

bambufl^ byteQ ] 2.] 

new LlOn'r^ia diskeire 

builda rtesr nu^ on 4skene 

sff new bam rallefl&KVFflDlfi 



yai.i 


&wour 


FS^ 


MAPOUT 


FS40 


SCHBAW 


F«6a 


NUHFR£ 


FS77 


FPETS 


r&Aj 


DTYBflJ,^ 


rSAFI 


LSECTb 


FSES 


FREITSE 


F?i;? 


BUA5K 


FWA 


SETMAP 


1^58 


J0B2X 


R5F 


?CTBJ 


F«7 


RO&Ahl 


F97C 


RDTlBAJil 


pgg? 


MBAM 


F9EC 


CU^&ALI 


F5C,> 


BODJ-f 


F5DC 


^ETLDS 


F9F2 


EflROFF 


ftFB 


nxn^ 


PUF 


Nvra^R 


FA48 


F^□^^T 


FA?F 


^^■TT^ 


FA^ 


FNOSEC 


PAd 


DERP 


FAC8 


SETBUP 


F^CM 


GETSEC 


FAFA 


AVCK 


FB?C 


MAXSEC 


FB^ 


mULF 


FB46 


DIPTPK 


FB17 


BAM5I7. 


F&18 


UAPOFF 


FB49 


DSKNAM 


FB4A 


BAWTfiK 


FBaD 


HA MSEC 


FBM 


CUDTBL 



FBK 



CJUMPL 



FKB 



FB6C 



FBT5 

fb:d 

FBS7 

FB6C 

FB9J 

FB°1 

FB92 

FB53 

FBM 

FB^S 

rege 

Pegs 



CJLMPH 



STPLCr 



FBCO 
FKJ 

FTEA 



FFFA 
FfFC 

FTTE 



MODLST 

TPLST 

TYPIST 

TPIL3T 

TPJLST 

EROO 

EROO 

EAO 

EPI 

ER2 

ER3 

IPBM 

DFIVER 



PATCH 
UBLDCK 






NT 



bylS 
byt6 

b>1 3S 3a.3? 

-bytOJ.: 

. byt 'vrdmbup^Fsn 



iel Jtnks. vffsaon ntjmbftrand wnfe \t 

wfiieiiuMhebu mapioJhednveinLSTJOBwfljvej 

venly the bam Kocil CounC malcheslhe blES 

calculate rhr number of free bsock* on dnvf number 

mark a lr«h. seciot as Irte tn bim 

»tdirt> naq 

ma*l| track secor fSMPNTJasuwd 

cakulales indei: into bam for FP£T5and USEDT^ 

bii jn«kiablc bytp] 2^.816 32 64.128 

selsup &MPNT.yiobamlOrlTack4nddrLverumb^ 
sei > A- fobnum * £ 
set hJanum^drvnjm ■♦ bampQ 
rud 1^ bankPn 
read nei^t bam m 

_y - bam^JE * Itrack ■ bmphi >tiam Icirt] f- mapofl 
i^1ear|h< bam area 
read djreaopv 

lurn on acfnoly ltd Specified by drvnimi 
(urn ofl errof led 

TeiurnsAutavadaHetfKkandsfrctorjJvencurremri and^ 
IromFOLTTS CfcSkfuU error 
Eind ihe newt Wimum ledor 
mu^nsoplimuin loUul ff ack JCftOr 
find sector 
dtreciotv trrtr 

se^ inctreci bitn (»i nEef bv d'v nuffi 
set bam and f I nd avaialable sector jiaitmg U HdOr 
Nt mafHvalKbEy check 

returns number of sectOri locaJed on *pecjf tC irack 
kiN protection 
dinstory [rack number 
number of bYles/Eracktin bam 
oFfsel of bam 1 n seCTOr 
ohScE cA disk nameJn ham leciOr 
bam If ach tlnk table 
bam sedor link labl^ 
command searth table 
(v4l][faiE. iniikalriff. dc^plicate. nw . b- . UKT. 
pOi^CiO^ Ulcdrcojiy Tenamp Kr«fh ne*^] 
EDminand lump cable low Eytei 
byt »T( VERDIR 
bvlSCA INTDRV 
l^iC2 -DUPLCT 
-bylSH fAW 
byira BLOCK 
byflO LBER 
bytl2l> RECCffn 
byt IfB . UTLODP 
bytiCD DSKCPY 
bytjrj HENAfHE 
b>tU5 SCRTCH 
.byilAd r^E^ 

command ^umpiaWe high frytes 
by^lFS VEBDIP 
bytlD3 IPnURV 
byt sea DLIPLCT 
bytiCF WEM 
byt*[» BLOOt 
b>tSCF USEfi 

byi SEf L"fLODR 

byilCC DShCPV 

byllCE RENAME 

byciCB SCRTCH 

byt Iffc ■ f^EW 
^njcture rTAgtt for command} 

bytHOEQlOOGl l>3i^CPV 
■tVTMIOinO] StNAME 

byt*a»ntOO SCRATCH 

by< 3110011110 NEW 

tiyi ^OMEllCd LOAD 
modtl^le tyl'rvram 

fiJE type tabLe byr "dscul {DEU SEQ. FWa USH B£L) 
luchancieTjniiameolfdetype irfl dipuf 
2nd ciuracter n nan^ of f 1 le type byt eerae 
3n] charac^Er in name of file Jyp* byf "Iqgrl 
error flag vanabtesior ht 

bylS^F 
byilBF 

byt IFF 
bytl4i.S^2 

TtumsecOabl) (^] seflon^track 
byt 23.Z5-27-2& 

n^E heAdergap.cLiip?. tail gap r^^^nnal^.vEmum format 
JlytZO.ll.lm90^ 

actfob. phaW^ s^f k. nzOAes 

.byi 0.11.0.4.4 

wfnd\y wiMw£2} h^pt(2),pbJ.d^2, fiiiitt 

byl 3.1.1.0.0.7.0.1 
unusedfih tytC.0.0 

[rknumltab3| zonetwundlrm track numbers 
byt 7e iS.UMQSjOo 

Otfsel Eor recovery 

hyt].lFF-lFFI.2.»FE,JFej.O 
nort nu^idsie tn*emjp ■ JHP(llOro) 

4elaull tabbr for user rommand 

uier command iet up 

LIQLKRD user- bkck lead lull IDIOB 

UBLKWT ijser blo^ wnce (u2» SDIF2 

user imp ttirougb (u3| ilTOO 

uss^jmpthnH^ (u4> llSOit 

ij^v jmp thTouc^ii |uS| (1306 

UHf amp rhf ougli Lu6l J1309 

tiHT imp through {u7) I130C 

user pmplhroij^h lug] ll30F 
kpnaL nmi IFEtCO 
kemal djsk miEtaloalion ■ tFDD^ 
kernal ain irqprocefj (F2Ed 
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1541 System Constants 1541 Dlsk McmOiy Map 



o 

E 



I 

Q 

09 



I 

e 

I 
I 



-IfiiVil 



LAbn 



DnCTplion 



uo 


urn 


■00 


MDTRDV 


ftXI 


RDHODE 


lOO 


VAL 


Wl 


DATIh 


UE 


UVfER 


»l 


MA5K4 


101 


PDVLJT 


BJl 


SEQTYP 


HI 


WTMOOE 


K2 


APWODE 


10? 


DATOLT 


I'l? 


DOSVER 


s'i? 


PfiCTVP 


10? 


TOUONC 


na 


MKSK7 


103 


MDWODE 


H3 


TOMANV 


103 


L5BTVP 


104 


CLKIrJ 


104 


OJDCHN 


IM 


CAP? 


an 


hMODE£ 


v» 


'REITVP 


to* 


TOBIG 


UI5 


BFCVT 


K$ 


QWOIW 


»5 


HXF1LS 


105 


■JTYPES 


T05 


^UHS>h 


10^ 


TOSHAL 


IOC 


BLNDX 


lift 


hctcHns 


10« 


nBCvD^ 


loe 


hiCTFND 


lOi 


SSSL 


»« 


mjptUOD 


ux 


RCMJAX 


107 


Q>frff 


107 


MASK2 



i/omi rt4dy 

C}f*nTt»d modp 

f^ CWc for v&iidfle 

4M in tirrt 

Krtll lLtrrn«T ^Aq 

btf rriAS*: for jct COA^tTkan 

TTftdy Eq lislfn 

04?cn sequ^nCul type 

Oprn wnie mD^t 

dos vpfsipn 

dfHiivDpfm typ« 

^rmu 0ntir can> RT>d ivn^ mAfb 

tut m«k for ^r ccnvenjAn 

cdrnmuiEj channri numtwr 
miftjmum Hzt of gip alter ri£id Clock 

niin4^DlmLd«tmlAbl9rT^bfilFTrQ6 '^Jm'h 

open rciabvt Cypf 

lcnt)d[ ^rrpr not encpttqh jp^n 

fmf clunnd numl>f 
mu^mu ff] ihf mbn of hi^fum^ m urrng 
numb^&'HlHtrtrtl Mtt^pnfJFEBH "dspuT'l 
^T byic cocM lof UH or syriCAfu 

bdm lindx For Flodttrui tuim 

fTUXimum nufntHr of chdJiiwlj in ly^^m 

numbcf tf E4ock cwnmjMsllCCSb- fJrw^ ) 

lonrut cf ror dak iW 'Ovr4 

rtumbff od ^t4t-Httv linb 

numbff tf ]ob 

OptJ^dirtcl Tiktypt 

tut miiic Jcrf y r Cunv^rtKir. 



W7 
U8 
US 

soa 

»C 
TOC 
MC 

»oc 

»F 
(OF 
SOF 
(]D 

tiO 

SI2 

IIB 

IIB 

IIF 

12D 

135 

12C 

IJU 

(31 

(32 

(J3 

iJ4 

(3S 

*3A 

i3t 

IJF 

MD 

HP 

M7 



TyPWSK 

VERERR 

CLKOUT 

EOISND 

EOB 

L£[U 

CAP I 

WRTMhPi 

CBPTW 

IDCHD 

H30LEN 

WRTUAX 

CR 

CMDSA 

LNINT 

MASKS 

ATTJA 

EflfSA 

SaJOFT 

IR5A 

rwsA 

hCAXSf 
DEPLEN 

OVRfLO 
CMDLEN 

5KrP2 

BACSVS 

BADCMD 

LOMGLTJ 

NOFTLE 
NOCRL 

nw 

UASK3 

UNL5N 
BUHrC 

F>-t*>« 

FM20J0 



n^k (or Cypr bits 
i:o™rcJltf wnly wnsr 
dockour 
notjKM) re «nd 
rLOUenJ iG »fid 

gJLOahtf h^lUf EDcE«f CfSK m gC* 

wnc^ rna^imum 

CGznmaiid buf^r pcH^lW 

kdd ciHtiniand im^j)? 

knc[tn irf "blonkiSrw mf^iagtsUCSIT 

Hurnbtrd^ ccmnlAJids ( vjdmt^jpi&cnn') 

wrttmawmum 

rtmmand chanfltl 5«ondai> ^ddrtb nuitibpr 
pavi«Tup iDffcal irukxuiigellmLiK) 

bir iniat for [fcr 4;orivtfii&fl 

ffn^ cluniwi MCOndUy addiBf numtvr 
offWirili>S^'3'0''d^i bkM:kpDfnle« 
interru rew SKOruiAry itddnis nuFnber 
PiTUrnjI -PWHsHondary addr<u nifmbtr 
m^xam-jm s«o nd4i> addresi number fnlui Oft* 

namt»ef10HMM 
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CS20 
C33C 
C36S 
CSflF 

asD 

C3CA 
C440 



BOW 

FREECO 
SETLDS 

aamFF 

EfiBO^ 

PAPSiO 

ENDCWD 

CLRCB 
CMDEJW 

SITJPitE 

TAGCUD 
PARSE 

OlDSET 

OflDRSr 

0>JEDRV 

AUJJFIS 

SCTCPV 

^ETANV 

TOCDHV 

P^ISET 

TSTOM 

onscH 

SCrfTrlL 



C44F 

C4I4B 

C4B5 

C4D8 

CSAC 

CSAC 

C617 
CSJD 



cbsa 



LOOKUP 
FTRE 

FNDFcL 
OJMPAR 

CMPCHK 

SPCHST 

SPCMST 
SEARCH 

AirroL 

TTNAME 



TTtCMBF 



CSA6 


FNDLWT 


C6CE 


CFPIAM 


aAC 1 


BLKNB 


C7B7 


NEWHR 


C«06 


HSCFPE 


cai7 


FPEUSC 


023 


SCRTCH 


ce7D 


DELFIL 


cast 


UODIR 


C3CI 


DUPLCT 


aci 


fOPMAT 


CRFO 


TOKCPV 


C91! 


PUPSI 


C952 


COPV 


C9A7 


ct 


OFA 


OPIRFL 


Cais 


cratTt 


CA39 


GCB^TE 


CASl 


CVEKT 


CAW 


■ PENAMt 



slirt o\ ron- 

4-CDIT)4Xhntrollff COdt[WCh t[JKt 

lum on KTmty led speaEied dy dnve nuinlj?' 

turn off fTTOt ltd 

lurn Qfi efTDT led 

pjrK ar»d eneoire strinq in corrinund buFI? 

Hxx^uMI camm^ruj teFmin^tton 

Ckif COmr^a^xJ buFFer 

commanti *fvel frrtf proccuina 

aimptoparKr 

^indp<incbOrtcp|i:olmi 

tag rommnd anng W upcCMnm4ndtfrudure, jnup&Mt 

ffrei^ poinm 

pUH Hnng kwtu Iqf speaal c h vacters retu rru ng whtn 

vknaUe c^aFsaer is Found 

in'FL^lLHct^injndcAUtj. pDi[ti«rs «c 

ct«afV4ri4lto lablA 

tt^ \Ap ISTdnw and [able pCnittefs 

ifl up alJ dnvfs Frchjn E?cni 

>n dnvf nicfiibtF 

»f dFive iFcm a_iv conlj^r^tio^ 

lo^gie dnvfl numbrr 

HI pOiniefS [i^One lile simm and check [ypt 

test chai act? r n^^cMmu^or t^ tl Of t' 

QF^in^Al MArch For lookup and IndTn 

uarch tatile 

. byl Q.S«Q U\ 

.-tyl L.I 1.1 

..byiiai.sat tei.ifli 

. .byi 142.(42 U2 Vf 2 

kriiili up Jiln ^n ilream and Iil1 lables wdh i nlaFmition 
rindr.«:i1 li^ rumt mvchrrtg 4n> litem ICTUmand return wuh 
^mry loupld sIulFed inio tabJes 

CCmE-^if ^1 liJr nkme in sinam tabbe with coqii valid cnliy 
in ihe^rectDTV 
ch^k E*WeJw unkMjnd Girt 

HaTch di mitDiy returri wtth vaJiil trtry with delif>d > 
4jf rtluFmwiiti ]£T deleted tritry w¥tti [Jelind ' I 
mil lale seaiE h 
contmut xarcfi 

check dnve iOfiaivt^JdkflCrqnibAliZChriWedHJ. return 
nodrvUhU 

CfVSfet Klfrtumt Fnvn cAAimarMJ lo buFTer 
A (lrinq$iie 

JL uamn^ index I n cmdbuE 
Y b4iffeF numbft 

ErAT^fer ccrfT^mand biAETlDdhef buffer : luc&currmt 
tufta panEer 

kmb: ending I ndex -■- 1 m coFnmf nd buFfef 
X iiaiiing LHEhi^ in comnund buFfet 
y hiFftr F^umtxf 

Find the Limit ol live itnng m cmdbol pomHd le^ by h 
t^ Fak cniiv (mm [liFei:topV 
biank name buFfer 
n/^w dire^Wrji A Idling 
drtO^ 'blocks Irec' nwuaqe 
fcyl"b*«kslrft 
i^HchhMs] 
dektelileby inks 
^let* ttitctof^ en1ry 
dupltcaCe disiLtftf 

If anife* F45rm4i CTFtf roJ lo biJ*T) slaH iron E roller fonnanirtg 
<h<^k loT ryp^ and panes special c*se 
^el upsubrwtkrH 
»pv FjI«H re one File 
check jl li fe eiisti 
Open mieriul tt*d Ne 
^ 4 tiyielifiTfmal sel up| 
^a t^ 

COpv Ft4ui>^e reizOrcb 
rrnA^Tv File ruiFH in chre^^ 



CACC 

CAF8 
CBID 

C&4B 

Cflfii 
CB6C 

cb;5 

CCIB 

CC?6 
CC2B 

a:42 

CC5D 
CC6J 



CMKJN 
I.TEM 

WEMRD 

MEMERB 

WtMWHT 

USEF 

Ll^RJNT 

USIO 

USREAC 

OPNBLK 

BLOCK 

BE-KIG 

BLK30 

BtJLftJ 
BCTAB 
BOHP 



chect i/o File far^islince (c hil ii> tltrihCth 

memc^' acttffi commands 

rnemoTV-eitecule (m^) 

memofv-reid frN-r) 

bad Kmnund en^ 

memoiy- wn» fm-wt 

ci«TCDmnunds 

user [ump ]fiiciaiLie 

us^r f od< erUT^nce Ecr execuUori 

fcJJ*rcodee^evLJ^lc^n^Tom tab It 

Cpen diTTCt acccs.^ butter irgm opcri buKff ' 

block comm^ntt 

bad synlax errof 
FindcwiNianet 
<9i4^uEe cvnifn^Fid 
byl '^r^ep 

block fum[>iablt 



JCDOJ 

ICt:A3 



SLfcALj: 

BUFRE 

BEXRD 

BEJCWT 

6LKEXC 



ICDED EEJ^PTR 



hlcKk-aJtocwelb-al 
bl«it-lf« (b-fj 
tilotk-reAd ^r] 
bloch-wFite |b-w> 
bi«k-eKecijFe(b-t) 
bliXk^pdinEtf (b-p) 



CCfiF 


BIKPAP 


pVH blnxh piranivlrn 


CCAI 


ASCHEX 


conven jKLi jD htx jnij sore mnv? oion in iiblR 


CCF? 


DECTAB 


dccindl rdDle Dvi I.IOJDII 


CCF5 


BIXFPE 


blui-rm^n 


CD03 


BLhALC 


b(ori('Air«iw4b-a| 


CD36 


8LXR[^2 


t1>-r| iiAiCurirw 


CD3C 


GETSIH 


(^r) ^uDtDuliJiF 


C&12 


SIKRD3 


(b-r) H^jTOuHnf 


CDse 


BLKF^D 


Wwi-rr*;! |b-rf 


CD5F 


U&LKflD 


uur dkFfc: rcdd 


CDT3 


BLXWT 


blort-wnmb-*) 


CM? 


UHLX^T 


•jitr diPfl7 wpife 


CDA3 


ftLKE^C 


l)l(H»-f»caHe(b-cl 


CDfiD 


BLKPTP 


blcck-comVr V^pJ 


CDD2 


BUFT^ 


irsr lot jIlDUrMbuFfer reldlHl id t«Dndir%' Addr«v 


Cl»7 


fl+;0T5T 


i«i block owfiJuiri ptrttr-efCi 


CDR 


BUfT^ 


tFV lor Ir^l Mtxk ajd wi up dnve, iTKk. hcioi 


CEDE 
1 


FNDREL 


Ti nd rflVivr fit 

,prpui» 

:H£d 1 bfW a lokf rrcord nuPliMr 

, RECH 1 Dyw = Fii^h iHiord nmnbcr 

, RS 1 bvie = record Bot 

iRECPFR 1 byrr - riiSlt^Twjni«1lrDrnF«onJ 

;SSNIIM Ihylf - n* l««rniifrrOer 
,55IN[> 1 byte = indn mlo &jd« wcWr 
.REUTlf 11^ = pomim&fitsbyiFoAnrKE 


CE2C 


"ULPLV 


mulcqily rsuir = ts: numC^t r« uj£ i- ret ^ninLTr 


Ct£E 


DIV?^a 


divide' wmlf=quOf*ril. rfnuiniJtr'KairiijLalDf - 1 


CE6E 


LHV254 


flmdf Dy 25J 


CE71 


DIVI20 


drudeby 120 


QUI 


DIVIDfl 


^ ~ _. 


CEs: 


cuviso 


— - — 


CEffi 


D1V200 


divide by 25t 


CE.V3 


DIV300 


divide 


CEBO 


DIVflOO 


^ ^ 


CEBF 


DIV50D 


— " — 


C£Do 


CIVWO 


u 


CEDS 


DIV7ftJ 


^ ^ 


CED9 


TfARE^ 


fefcreaiLl 


CEE2 


ACC*4 


friullipJY KCumutUOr X 4 


CEE5 


flCCX2 


rmjttipiy accumulaEoT X 2 


COD 


AorrftEi^ 


Wbl accUiTHj-aiO^ 14 Frtull rtS«lrxn±uJ[-+-ai:cjni-^Ej.3 


CEF4 


LjyjiM 


inthalhz^Ehelru table 


CEFC 


LRUILP 


leasf fewnrly U3M FabFtufHUtf 


CFIE 


[^BLBJJF 


double buffer rcHj line to sw rich tFw ai^v< ^nd hF^CtiVf buFlerf 


CFT6 


DBlJO 


error - na buffera 


CFJB 


iDBSET 


dObbk buir^Tscl 


CFSC 


TGLBlfF 


Ta^lfthe inactive aftd ACtivf buHtrf 


rF9Fi 


PlHnr. 





|062B 


SEa 


*Kti" riumbvrcijunin 




LROil 


PB 


LiBaponb 




ISOt 


PAl 


'iaaa pofT t - uninri 




ia07 


DDPBl 


dva dirKiiiTTi iF^strpon b 




1803 


ddra; 


dajj HjirKiion rf^iirr pon a 




laoA 


TILCl 


liinfi 1 bow cihinlH 




1805 


TIHCI 


limer 1 li ii|h rou nttf 




ISllj 


TlMERl 


t.mrt on* courHFr 




i«K 


TILIJ 1 


I'Uvr 1 loM UlcEi 




ifi07 


TIHLI 


hllKir 1 high lalcTi 




IH03 


T2LCI 


lEm« ? low mjnrff 




IBTB 


T2HCI 


l:irvr 2 high mun»f 




ISOA 


$Ri 


diLfi rtgiiiei 




I80S 


Acni 


aixiIUt> canlrLK r^fol^ 




ISOC 


PCRI 


pefiohrr^ifonrrthl ir^np 




I BOD 


JFPI 


■niPTtipl llafi rHtiV^r 




lAOE 


l£J!l 


inlemjpr tUdble rt^SHr 




ICOO 


D^iCNT 


dbk cijnlrollw(/o control ll(H 
1 M Sin hud iR 

rm ] Hep hnd WjE 
; bil ?■ nVoron 








hil 3 HT Inl 








1 

bj 4 wFiie praed itrnt 




1 




bil 5. density Meet D 




1 

1 




bjE 6 den^ty &elKt ] 








l»; 7 ^vncdHHi 




ICOI 


Ofark2 


data port j 




LOi? 


DDREi 


dard diKaion lof port b 




rco2 : 


LEDOUT 


ddrb ot llcOO For oucpur IH 




LC03 


DDR^2 


cUta dirtclion For port a 




ICOJ 


TlLC? 


tuner 1 Eowcoonief 




ICO^ 


T1J1C2 


Eimef 1 hi^ f dunitf 




IC06 


TILU 


timer 1 Ldw latch 




1CD7 


T1HL2 


iim^ 1 hishJWh 


1 


i<m 


T2UJ 


timet 2 hjw latch 




IC09 


T3LH2 


iinKT2 hj^hJuch 




ICOA 


5R2 


ShiFt register 




ICOB 


ACM 


aiiKtlliry cwtrol re^sitr 




ICOC 


PCR2 


p^nptieral concrDl leqkS^ef 




ICDD 


■PFR? 


interrupt Flag Fcgitief 




ICDE 


IER2 


ib[^hjpl (MUUe leE^ter 





o 
in 



I 



CFAF 


PBVTE 


CFB7 


PUT 


CFFI 


PUTflVT 


□oos 


INTDRV 


DOOE 


JTRIAL 


D075 


>JFCALC 


D09B 


5TKPI> 


U)C3 


poeuF 


D0C7 


WBTBLF 


txioi 


^ iTf m' 


EVEB 


FNDRCH 


DTO; 


FhD^CH 


Dl?^ 


TYPTIL 


DI2F 


CnPRE 


D137 


CCTBVT 


DI56 


RDBVT 


■DI9D 


WRiBUf 


D1C6 


INCPM 


Diro 


SFtDRN 


D1W 


GtT.VCH 


Dll^ 


GEiN^iCh 


DIE? 


OtTBCH 


DIE3 


GETR2 


ri7?T 


FRECHN 


D?49 


REiJN>; 


D25A 


RELBUF 


D2HE 


GETBUF 


□2BA 


FNDBUF 


D2DA 


FPilAC 


D30T 


CLRChr^ 


D313 


CUXHN 


D339 


mfiUF 


M7F 


FNDLr« 


D34B 


GBVlT 


I>3AA 


QET 


D3DE 


PMXiET 


WOO 


SECGCT- 


D409 


GET6 


[KL4 


GETEPf 


D44EI ; 


NXTBUF 


1 

CM60 


DRTRD 


l>]«4 


DfrrWRT 


W6& 


iJRT 


[HVS 


UPNIRD 


LM8« 


OPNIWR 


[>4&[> 


NXDflBK 


MCS 


SETFNT 


D40A 


IFffEICH 


DlEa 


GFTF^T 


D4EB 


SETtllR 


D4F6 


DREBVT 


D^Oi 


SETUB 


DSDE 


SEnOE 


D&4A 


TSERR 


D55F 


TSCHK 


DS?2 


VNEPP 


D5TA 


^B! 


DSSfc 


DOPEAD 


DSS6 


DOREAD 


MSA 


DOWRU 


Dsac 


DOJOB 


D59^ 


WATlOa 


CI5A& 


TSTJOe 


D5C2 


OK 


D5C4 


NOTVET 


□635 


gurr 


M3F 


QLm 


Dfrl4 


REC7 


MT6 


HEADOFF 



mam rnucme H> wnse lOChiTifitl 

PM accumulator irro active blotter oF l^^cal rndex 

m^lialiu dn^ es (comnui^d) 

ininaljie i3n^e(dt\Tium^ 

count numbef ol tm bkckj 

aan dOJjbL^ bvncnn; use track. sectDF as ^tartm^ bhck 

flirt ir*4d^b on Crack. seMf fr!t>' pomt 

dan a wfMt pob on Lrack. tta^r enlty pant 

aai^ pb routine 

Ji FKt read Chanel 

jindi*niechannri 

9«fileT)^ 

set up ly Froin afliv* BuFlef number 

r^ada L^t Frorr acltve butfer 4nd Ki ^ag pI 145^ dut byte 

rvadachaiacttf fr«ni^kandf«ad n£>:E Ucck oF hie if needed 

wnce a charaoef CChtb&nnel and wnle buffer to disk hf bil 

maemenl potnfer of Wive buff ef by accu mu later 

Ki drvnum lOdmrt HiKSed by L^lfcb oladrvr buffer 

^^ jp buFte numtwf and allcc^lK logK^I Index 

^nteenirvpoinr 

rtadenio point 

nuj^i ratine For above 

hee chJHfiri associated vnEh secondary fddress. fre« nod & 

wnie chanr^s^ don t Iree chann^ '15 

release I he logiu' indtx 

[^iven secondary a^Tresf . Fttt rIS r«d i^hannel f deis* buffers 

gfla Irer bu1l*^r nuffiber 

Fmd a net tailler numt«f aruj Sfl bl in buluU 

Free m«nve Butter 

c.^r channel 

^«afed diannd 

sleaF a butter search the riijnnfh i n order of lerf rtcefltly 

UHdafidfltal th^FiT^ I nadive butter Found 

Firid^treekpqical mdcx^Oulf mafkasusri m liiluse 

c[et noi ch>racief Irom a channel 

pet charaner Fr^m direct i\k 

g^ Cturaaer hutr. sequential file 

IS a bad 

gei eftw thinnel 

read ncct butter aP a File, tallow \iwks m First fwO bVTO, end Ol hk 

pFlstbyte-O 2nclbyte len^h 

direct Hock read entry poaftt 

*refl block write efitry point 

routine lur Mock TEad/^fnie 

open internal read c]urLncL{Hx.]6j 

[>f«n i]iterT]al wnle chanful {sa:> l^h 

alhxale nexl duraory UtfCk DTl iS and mark U ul«d m bam 

ifl nt^pftnier 

lire I itefTuJ channel (sa K ^ C) 

read the aOTVtbuner punier 

direct readC^f accumulltonzbrte number lo read 
Sflladt^ 

let p>b >Jp jnd <K«k iTldi A ieaor 

akgai trf k A ^eclor 

track/jectcrnrhedt 

■*frie IOwh>ng versiarc error 

not wn<e. re«cwe 

dcH M> I n occu muJatDT set up error count and IflpcC rtiuffl 

when job done 1*. jump to encr iri effor KTurm 

reod enity ^vm 

write entiy p^nt 

dci«fouhne 

wlJtuniplpOb Xjrtdorpt terurtiaFrerdaOe 

lestril |Db< ifisdonentl FriM eIv:) Tdurn. ril a4i then relurn 

eli* redch ii * 

c^DiFnk re^Lim 

?!= kncidone|« 

4un rtutmc 

encv sicxiunEeFed 

ffomarpob 

stf dnve head rJbet 



59 



I 



(0 

Q 

Q 



DS93 
MDO 



DTCf 

DTPS 
D7FT 

Dars 

DAJC 

DMT 
DfiEl 

oeFo 

DAFS 

DWS 
DS6^ 

ISAO 
MEJ 
MEF 
DAtfl 
DAIC 
DAI£ 

DA5S 

DACC 

DAW 

DAf^ 

DAEC 

D*FF 

OBm 

DB2C 

DB&7 

t>BA5 

DC4& 

DCDA 

DDSD 
□D95 
D097 
D090 

DDA6 

DDAG 

DDB7 

IXIFI 

DDFTJ 

D£OC 

D€l* 

D£2B 

Dae 

DE3E 
D£U 
DE50 
DES7 
IJ£^E 
DECS 
DEK 
D£7J 
De9£ 
DEA5 
DEC1 

DEDC 
DEE? 
DEFl 

DFIB 
DF7I 
DF2* 
DF4£ 
DF4C 
DT^C 
DF6i 

Df93 

W^E 

DfB7 

DFC? 

DfDO 

E03C 

E07C 

UiAB 

ECF^ 

El OS 

El 15 

El 20 

EI6E 

EIBZ 

ElCS 

E3I12 

E207 



€275 



OPO? 

ENDPU 

OPOZl 

OP04 

OFUI 

OPte 
OPS I 
OPSIS 
OPS? 

OP90 
OFSj 
0P1I5 
OPREAD 

OPWMT 

OfFl^ 

OCTI 
APPEND 

CLOSE 
CL5I0 

CESI5 
CLSALL 

CL535 

CLSCh^ 

CLSftEL 

TLSWRT 

CLSIJJR 

OPNPCH 

INtTP 

OPMWCH 

SCFT.C 
iETFLC 

CLRFLC 

T5TPLG 

TSTA'PT 

TSTCh\ 

SCPLifi 

5ETLNK 

NUUJ->: 
SETCO 
CURBLX 
CETHDP 

WRTAB 
PDAB 
WRKXrr 
RDIN 

WRT^ 

RDSS 

RDLHK 

BOTOBO 

CLRBUF 

SSSET 

SSOIR 

SETSSF 

SBTOS 

rBRD 

leWT 

IBOP 

GKPNT 

SCA1,I 

A0DTI2 

ADORTS 

ssnsT 

<lAFb:iS 

ccnNA 

punsA 

NXTREC 

RELPUT 
WffTREL 
CLREC 
5DIPTY 

arnrry 

RDREL 

SETUT 

SEND 
BREAK 

RECORD 

POSITN 



hOVHED rcicnvdnvelmd 
IX>REC ilo llV pA rftOvny 

SETHDP Iff r«*T ol KJ\vt boPlfrolrhecuPHii lindi lo tiazk. iMor. td 
ADDFIL wM lilF ID dirnoiy 

OPEN OMJiflLjjiftfl l-um ie« [iarMill»mpy|pnnBtfVari^«nras 

M\ open dud channel, lud, « Huf. cJiiiiiiel& 4re ^louiH, 
ihediritHtrchMl lor ilwKlBHnic conWMd m iJh nniq 
{t|- load Im [Kopdni 

II]- load dm^ToTK 

(t)- open ^ dim fcctti riK 
(T) prcflamtyptfik 

{tr check Pof retrial^ tO> 
it), tf^d fiitriimt cmsr 

(Tt Dper ?Md S \cM 
(tf Thk nd tound flTot 
(T): lypr mp^rnAtch vfTpT 

(fl opfn J wnw M« 
(H [jpen fLnuhfd 
check rnoA df lihfr iTpe 

dVck rT:«l« 
clwcfc cypT 

104^ d^rvzlorv 

ckde ttif bkmocixtd i^iTh ttCOhdw aAJreu 

«f pcf - lrt« irj«ftikt U^nneJ 
dose Alt Pibi 

efrtPT - Irw ifiCtmal channri 
iiM» A^kiK qbKifKhk fypf 

dnv "^nle fhbe 

4mKvy doKdn ofwn wnte nke 

^l?rn read channel wilh ?T?utf*^^ 

iniEj^ljZf vanAbm lof open channti 

Cfs^n wnCc ctiannel wnh ? hftitrs 

Cut bvie mtoudf sector 

set/ E iear itac^ 

r«3t Nvn[e 

t«f kvWtveFlslrorn liruiiizbiE 

wntF out buPfer if dirry 

puc if Kk. i«t1or in[D buffef 

gee link rmm burner miaTrAck & HtVr 

s^tTdck lirik-*(hA Witcir hnk n: last run-z^fo rhATKtet 

Kluf pen ncer to buffer 

HAdtrwik. se^1c»r rnun F^»d«f 



E?9C 


POSBUF 


E^DO 


BNEAE 


E3E7 


NULflCF 


E3CH i 


ADDNR 


E3IC 


ADona 


E33B 


ADOfll 


E44E 


NEWSS 


e<Fc 


EiwrAB 


c60A 


CTEHD 


EffiA 


EffffOR 


E64^ 


a^oisa 


E6M 


TUCERP 


E6U 


15NERR 


E69B 


HEXDEC 


E&Afi 


BCuoec 


EfifiC 


OKERR 


ETOC 


ERHOVE 


£767 


EADVI 


F7TF 


Boon 



d> md anO wnrt rote 
K1 up 'or Htnir ift roll qur, branch roiflD 
l«ru|1 ror rrOd m pbqvf. Dnnch » 1|I0 
HiiiprorwniKn |(*aue btincrnc^iW 
W up for r»d -a p>D qur, b(Anch Iq uTO 
ifi uphrwnv kn lob qut. brinch id rrfe^ 

Vf (iKt/vHilaT IroDi link ui bil'F 
tronVtr Dyis rronLUfw buTln id oih^r 

dur buHer qiv^n 

»T 3>dr ir<Hi\ pcH nt€r Ic zeiD 

Klilriiul wilh c\ifrtnl udf wea paitile\ 

WlJLrtHJl & tutrab vnrri Currrm «ide EKlor poiJitfr 

pDHnon iide iedui&buKih tn unum Hind 

in*r«'bl«k-rrtl1 

iDdiR] DhKk-wnEF 

[odefor dE»VF nm 

^ ^idc^cdDi pcunln 

CHilajWe 94de Hoors 



IsT snum A uind iv rbtdtrmA ran^ 

§« KDve buHtr nombfi )«| tbu*1 A Ibgi 

ffl inKlPVF chinCKb bult« Jiurrtbtri 

puiinJUivcbiiBef 

fo 10 FVI1 idiEiwF mnd 

•vM iTili>[)ijPn 

wrae wUive dm m buHr< 

wnif TTlalivc rmcTl 

pul zna inlD bmncc «l Fdwc ro^oid bdhr 
« lUnylkiq 

(t^lr duly riag 

FTBd icUfiVf weed 

iff IHI ClUrKter in r«|ird 

liiid lu divacif in rKoTd 

pOJ^H^fi Mr ICODr A bufldOlD mdiif iur rwonJ 

illq*l syaan track or ledQr ^mt ffUfiynirrri 

nsil«n PCLKlvf pnniFn Id [pvpi iKorrl numbfrQPltfmKd 

ir oul Df ran^ 

i-ojiion feaii-? 4iu ««k inio am « huMer & nen Mock ivd 

iium^f bulfer 

fpOVIacHi P^^'C*! dtfd Uodu mm tuFten 

chRt i1 tquurd DiKk m m bulCei 

•FT itull mvnfa in icf tv« buFltf ff emtniior 

hU rHord 1IW with nni IKDrd A han in KcuniuUlor, 

il r ' 1 1 Mn hjn' boundary Ei^ b«n crout4 

MKfalacb V rtlarivclitr 

Rpmtfv nn- wk HCtor tnd ftJ Ci4d »<dF Ham Id i^fd rE 
FTTV msu^ ii»r 

COniroUTT T"C HlTfy 

[Dmmand vmr 
Ulktr 4fTor rKmmy 
WsiB FmrncDvcfy 
WDiHt ho; 10 bed 

tnnsltr mor moup laprot bvfffr 

movf emv mtut^ rfom nrut» Id (iibur 

fnor HHBm ind cEwck 

Uhiri LahW' uvd vlo'idijK' pio^Anu ui mnmintiiiifi 

fiopi d Ak uwj tiKuic rrmn 

hitlTUI iinnfl^, AOfikn&mt" 

wTufeSleiyprnlf bkfUine \i "lOi' 

hanrMiT -wfuiprt. connea diUind fl«k JiPrF Ki fTdund 

(?-4-^ en CDRTitdon 

on fnrry onh rvquirerrHni h rliaii h» ti if ntm* o( rn? U\r id bt 






E7A-1 
E7Da 
EH)? 
E£39 

Ea:i9 



ESIB 



£853 

Essa 

E9D3 

E3Ao 
E9AE 

i3B7 

E9CU 

EK& 

EA2E 

EASE 

EAS6 

EA59 

EAbE 

EAAO 

EA*C 

EAC9 

£AEA 

£APO 

EBIF 

EB2^ 

EB4B 

EBD5 

EflfT 

EC9E 

EDjg 

EDfe' 

EDE5 
EEDD 

EEHT 

EEFd 

EEFF 

EF3A 

EFflD 

EF5C 

EF&3 

EFto 

fFCT 

EFK 

E^L 

FTBS 

FOJJ 

FWB 

F07F 

PlHF 

FOfiE 

FUDI 

FODF 

FIOF 

Flit 



FISA 
Fl?3 
FIA9 
FIE6 
FIFS 
FIFA 
F220 
F24B 
F2SB 

F2B0 

F?BE 

FTFS 

n3c 

FM7 

F3;c 

F^l 

FHIfl 

F<1B 

F4l£ 

N23 

F497 

MCA 

F50A 

F^aa 

F556 
F56E 
F5ES 
F5F7 
F69I 



FtCA 

FfiOO 

ft:f 



PT8F 



FTE6 



LTTLODR 

unoio 

LTTLDSO 
OTAe>T 



ADD5UM 



ATT^IRO 

ATNSPv 

TALX 

DATHr 

DATLO* 

CLKIOW 

CLKHi 

ACPTT? 

U5TEN 

FPMERR 

ATTiLOW 

TJWm 

PEIRO 

OSKINT 

PUIO 

CR2C 
RAJpTlSr 

pepr:; 

DIAGUK 

ivnAB 

SETERR 

IDLE 

SfOVBUF 

GEJtHH 

VERDIR 

VHKBAH 

NEW WAP 

MAPOUT 

3CTJBAM 

SETBPT 

NLWFRE 

WFREE 

DTVEAM 

WUSED 

FUEUSE 

BMA^ 

CLP9AM 
SETSAM 

SWAPS 

5*APfl 

PLTEAW 

SWAPI 

CCf^EAM 

REDBAU 

BAJJM 

Nxns 



hiXTERP 

FNDNXT 

INTTS 

FNOSEC 

DERR 

GE7SEC 

AVCK 

MAXSEC 

KJLLP 

CPfTIWT 

LCC 

TOP 

QUE 
GOTU 

^Z 
BMP 
5ETJB 
SEAK 

[X>r« 

BADTD 
(3ERR 
WSECT 

CNVBIN 

REED 

DSTRT 

SRCH 

ERR 

SYNC 

WRIGHT 

CHUmj^ 

WTOBIN 

VPFY 

SECTSi: 

PUt4EG 
BCTAB 



Bl«GCR 



GET1GB 
GCRHJ 



iQAdpi] bf thvNisI spvaliHl r.amf m lllF com mdnd 

bulln IcmdlxiO rt^sTrlS - ignDPsJ 

Dn till if J l>« Jtic euSnl or di^k ^ridnuldbr rraji3d, andng 

th«k34jni nron "fr^ enMufiirpM il li now lQ«k<l mlo 

memory, radr id an^m ■ repslm - ill Oai'ojvt 

twaiiiap at i\Ki"f)qramiiHinrti bi iheliru ljyieli>44H 

f jrnJtnikOnlaiFB IJie paramSflf unng lof [be Prohly ioaM 

uliliry Di •ts&r pruTFam 

uliJrIy loader- ^j»ry pjnl 

Til? iHud l«cb loop 

byi' vo\t^ iDcp 

LKal roLiiinrtijHdbyUTLODB 

lF(cn« jbyifjEQmiJielileotwnaninvrEtmTiaJcbaiLnel chrclu 

iliha hu^lwbylF in lh?Fik. error lilt we iTiDwa 

■pWr (primalurf rfnrjrHEioPl Prorj 

Jddl up Cb^knim rniD laf^tQn F I al^lll<in nwiuni = 

ol*uni---jie*h'l!yrt>-(jrry mpurs c<p«f%ns**b>iein 

KcuinuUiv ; Duipua' F> = nfwium, aoumuliHt i^dBiiayed 

srirT dT al n/ir^ FQUtiUfi 

diii»n'm lOutir-e 

^ ulk algitg bui 

^(f daii Out higb 

V d3U Vat Jow 

IRClDfkOul low 

wl z\ixk oul riigh 

'-'ail lor rrp<>- Irom Jjui 

wnil builisftn nre 

rruin hi lium rin 

rdBJwalllmslinft 

leHiDf arn 

(^n-T Ji^Dlav rnjiine bli nti Hie flror' - I iniHlhr«1«b 

rniltalize Oj^ for rcurLilC brlow 

ponntr jpduflnwi? 

If? li«0 ^k bil rCim^ , ETiTEP X : lEdn [HSCFUrirak 

lea all oim.TLon niv 

lea pjm 

dia^niKiia ok so Tai 

jhe(uI4zc bulPcF poiniei table 

Eetuppowef-ooefroi mfing« 73 cbm 0x^2 6154160 

idle loop willing fciutiTwiliiiHi 10 do 

diredopy loadiifg lunPiO n. gff I Ihc DuUef and ^ei IJlarud 

rrd^^ffr lilv ndiW lo IJlliiq buNrr 

ijH (ItarAcrf r [urdiPHlOr^ loaAng 

'dliOlIF Ills wilh bam, creVe new bun KUrding la corlFnIi 

ol !iif« ecinml ir diiedaiv 

r 

iTidrkLdni WLlh ^If vcTors 

ne-H JlMPPiiiH aukrre 

Duildd Uf* iTiiLp on diikpTle 

vrmemi ih^ bit rnvToihvdnvEininjobf'ciive) 

"Tflc bam acqnfdi ng lodnrnjfn 

«l hr m^ pointer read in bam iJ HMStary 

calctilltF the number of Irpe hlockj OH diVrLuIn 

mark a; rack SKtor as Prw m bam 

WftFly nag 

mvhirKk &«<:oi, ibmcfil AS ii»d 

tlltuldlf ind^n inlDbam lor larip ledOr 

bi] rnasl; table ^t)-! L.2,4 S,J6,JJ &4,J^ 

nnif [|K bim amin]i[tt[iD wtam na^ 

{leap Ihc bam are^ 

SH bam i-nage m mnnor>, Hve temps 

>wip imager of bam 

iranjferbimto mrmory ima^ 

»l pending wnlE Hag 

pul rnenHir^' im^ lu b«t 

trinsler ima^e lQb«m 

flpan Ifick numbn loT ilnqa 

md jj] bai;i lP nO preseni 

Id baiFipornien »n DuC S buU lablei 

ne»tir*tk4sH:lDi, rPurrsrifiUvanlablf UKkawcloiRi^en 

(UrFenltrirkSsccior alkHslicn ^ Prpm nirk IBlULi>vds 

I fi ^ Frk lull liuk^ 

disk lull 9T0f 

tiui ncd QfMimum sKta 

rQupns optimum mtav lack & vaor 



diPfPorM frtOr 

sn bam and PiJid di'bldl>te »□« nurTin^ al wctor 
W mofj vilidiCy chHk 

nunberoliiriOrt nJCilM CI V«>f": Ifad; 
killprorann jidj unplimf nie4 ^liTi 1^4] mn 
imtdlimian ol ranTndkr 

main oinlrcller loCfi sUns mb que lor (obi. Iirvj^ |tA on Curmll 

liACh i1 ]l eiislE 

lop ol kn^ toiran rAque 

Kf lUrtU llepGHEig 

seflrackawWr 

CIKuie buKer 

tijnipl>jHp 

itt iDb 

van lobquc 

rVum ok code 

id mismiWh ef roi 

clieclcum cmjr m heafln 

Hnd bor hcede to service 

(Onven *>eKln m slab lo binary m iteader 

read Jiliack. wnor jpfTflitd in brad^r 

Find hetder andnati ivkdiruidau 

Pii>d nrsd*r 

heactcf oci Pound erm 

-ailfof lyrif riirk 

'*n't pb wni« QUI dalj buHcr 

nhKk block 

wnif nruiy d«ra 

venPy dala bl'trk. »rvtfl To BCT vepily iiU«e. WH i^r^ daii 

bia<k. convcn DKk ii> bmir) 

senior seek 

lui biruiy to pr nurin« 

binary Id pr lablr 

by<>C-.10B.ll2tJJ.»ElOP.tlE.llT 
, byi Hra.Il9.1IA,HB,I0D llii.llE,H5 
bmarno^ [nnwernon raithn?. do« i" plicc fOnveiMlfi ol 
buflfrlo fft uijrg Overflow blcck 

oeilei wnie in>ige L mock hJ chtt*av - 256 diU t-pT« - I 
(hKbniin T ?«rbvl« - 260 brnvf byin 

J2S = 356 * 69 overfO" l.f 10 tWi/gti byle) 

itv fa to hnirycoTivcrfiDri 

gcr hisn Dyle table 

an D-xwance of UP kH tuhef the hi^ oi bw iiblecDiHEiiuiB an 

ffTO* 



FSCO 



FBEJJ 
F934 

F969 
F97E 
PSflF 
TO9C 
FWC 
F9A5 
FVBt 
F9Ce 

P9D9 

ni> 

FA02 
FAIJ5 
FACPE 
FAIC 
FA2E 
FA32 
FA3B 

FAflE 

FA6S 
FA7B 
FAST 
FAA5 
FABE 
FAC: 
FAF5 
FDOO 
FB39 
FE3E 
FB43 
FBTD 

Fia« 

FBCE 

FBEti 
FC3F 
PCSS 
fCEl 
FD2C 
FD39 
FWO 
FDSB 

FTO6 
FtlA3 

FDa 

cT)D3 

FDES 

FEOO 

PEOE 

FE3CI 

FE6T 
FEaS 

FEB6 

FEsr 

FE88 
FEW 



FE95 
FEAI 
FEAS 



CCRLO 



GCBBfN 

CCiNHDR 

ERRR 

rJRNOlN 

TTi'JOFT 

EPlD 

EP^D 

ENIXOI 

ENC002 

ENDlD 

END33X 

ENDIO 

EhD3U 

ENf>30X 

PNACT 

INACIO 

1NAC20 

fTPOUT 
SHORT 

SSACL 

SSRUP« 

SSDEC 

END33 

CODE 

1^13 

L2I4 

rwAiT 

rwArT2 

Fmo 

RM9 

COUNT 

OSUS 

PdAKIO 

CRTOAT 

WPT^VN 

COWP 

CMPR]Q 

CMPPJ5 

C«PR20 

T3TDAT 

FMTEHD 

SyNCLP 

WRTNUM 

FVTEPP 

PHOVLP 

KILL 

CL£AR 

F6T0C 

SVSIPQ 

DIBTRK 
BA.USIZ 
WflPOfT 
DSl^NAM 

CMDTBL 



□UMPL 
CJUFdPH 
STRUCT 



PPEA 



FEB2 


M0DI5T 


FEfl6 


TFL?r 


FEBB 


r^'pisT 


FFCD 


TPIL^ 


FECS 


TP2I5T 


FECA 


LtOHSK 


FECC 


EROa 


FECC : 


EBOO 


FECD . 


ERO 


FEtE 


EiLI 


FECF 


EA2 


f£DO 


EH3 


FtLH 


NUMSEC 


FEJK 


VERNUM 


FE06 


NZO.NES 


p^d: 


li^AXTT^K 


FEDT 


TRXNUM 


FEOe 


OFRET 


FEEO 


■■ BUFIP^D 


FEE« 


ECHICSM 


FEET 


PVIdr 


fEEA 


PE*TA 


FEF3 


SLOWD 


FEFB 


CL*DAT 


FFOi 


NUm 


FFEfi 





UBLOO: 



■byilFFIFf.lFKJFF.lFFlFFlFFJFF 
byl IFF ISO 10D.ll0.iFT.lCD.UD»D 

-bytlFFjFF.13O13OJIT^F0Jflai7O 
-MJFFlW4A0-4BL-lFfSDOtE&JFF 

byt IFF JFFJFF ^FF IFF JFF IIT IFF 

.bytiFF-WJBlWMI IFF IOC »f4-M)S 

byt IFF.lf^;^c^2 tnj iff WFwe w? 

Ip/t If F HS.HA. WB.SfT IQD tQE,»FF 
ertFypainriof gfl^gb bslgcr lo bin^Ty nr^vemoo 
CH^vM header m|4? gfr ^cjPth iiTh^ and pJact^'l ««& image 
conJ^nf 00 I D I DTKSCSC HBiD 

6i^ ConiTDfl^ errof ti^ndling itn 

luTfi ofl dnuT incTOr 

mc^QrAnd Uq?per nvnlTDl mulhns 

jjq m[n tujitrollef *vflv 10 iw 

lot wnie pffltd 

[est d^r phust olitf r 

n& [^.»* i3ffs« check 3d ivfjnv* 

rVMhinil happtntn^ tX\r Ht^ he^ id enqlj? 

wn^dhiP^ishappemn^ ciiKk^H il is 

l€sl tr step r«fl«; 

^0 prCptT slepper slale jmp In^sHj 

get ^bsfdeps) 

ce« ii i*T can ac^ wf u[h jhOTT Htp mode 

i:aiculaK'&^ tip numbef cl a[;cel s w 

do nep. fheCk it in or QUI 

stepcLii 

shcm step rw4e. V up KflJe pcnntefi m n^i^ ji>d 3fl[kbm« 

dfl KVp 

dfOTinthl s*trle liiFW Facicr. JH upinfeCliveit»4inKtJ 

pcNntersin nnjH 

ra$r£««ppinri; rrude nn 

sub decel d vfi> 

diublo D. Id G^O? 

Formit *i?uiine ^r kc|lF?BOl 

1^1 fcl on r^t 1f a^k FiuiT^btr 

lesf kx wTHe pfdecl 

wAJi for frnc 

wajl FoF no sync 

ftttt ilWnupl fla^Ol^lQ HTt nmtr 

cakulafe thwdtflcrvict b<tv-ven sync aihJ nofttync nd AJpusI 

CDurJ nuniDf rof EpyiK ] n doli s«f menf 

ayric found 

talc number h^-ff^ t^uiffd lo rtcwd on tpjck 

CKVe he«dcT inuges 

EKAledat^ fcJodc OlUfO 

»Til* Jync 

^t header tyf^t 

;ttt ij 4cc Tnan^ ffrors 

testdda 

tonn»i Jtn tfMd 

true mck wi[^ sync 

wni^eunuffiiynci 

(Orinar error 

mov* numhtr cJ byi« in bvfcr up^ b^a 

di»Uf -pvnle 

enable wnK 

krmil birtAry ro [{cr convfrvofl. C0nv«t1s1XiflertQ|aMtrwur 

hbbd 

mun lyncm irq iDutm? 

byl as irwor^ criCk nufflhf 

byl < number lybylcL/lrKb mbftfll 

byl 4 offset or bairn n ftacir 

byl 19U : on»t Ol disk rtame in bam »d« 

b>1 VidmhjpSCTflT COmmarrtJ learc+itabl* 
{vald^t LmrulLE? dupdbcat^ mr^.t^iUaA, 

pobiKHi. uThidMrQpy. rename. Kmdi.mw) 

cofnmaT^d fump r^blfr low 

coTonand [timp t^M bigN 

SI mciur^ I maqes loT CDinmar^^ 

-byt lOLQlCDOl d4KCcipy 

.t^3tllOniOl rEn«>E 
-bji*0OOinO0«r4tch 

tni %](«l)ll£lfiew 

bil ^iJOOEHaDkiad 

byl "rwam" mo*tlblt 

byt'dtpul flletyperilAfdd.Kqp^. jsr. rel) 

byt dsptir' 

bjT ttrse 

byt Icfifl 
l«d 'nask 
tfrn^ fl4g VATiaUesdor tHt 

tFVlKO 

I^SJF 

byllTF 
bytiBF 
byilFF 
tpy? e; IB.J9.21 . numlKf Chi dlirfnnr Utlon/lTKk 

byt 43 .lortTiK ryp* 

byl 4 . n4jmtp^of*nsHy»Wt 

tyi36 . maxi mum ] rack numh^^ ^ | 

byt 3L 25 18 KHl^r boundarkts track numhn 

.^l.lFF.tFF.I.O.offsHferrtMvefv 

byt if ^ K4 lyS H>6.Hi7 JO? . bufle^ ijx»n 

b>t U . JE-SF rc^m chfcklum 
linp(vTinii) HXI6S 
pHCh 1^ pcnvef on ^rqn 
paichAT^fo^ IS41 disk wdh ilAw^nal '«f«vt 
rri!wCtock lowandd*^ high tor ptfthAna 
new nmi nHit^nt 
deUult tibk lot uHTComrtuM 
1CHC6 k>nnal 

LJ4eT nommand sri up 

tCU^F UBLKRD user block n^ 

*CD97 LfBEJ^rr wfW«kwntt 

*OWQ hr^ks lo buPtef '2 

10S03 — ^^ --- 
H&Og _"_ 

tOS09 - - 

WSOC - - 

105<lf ^ ■-. 

JFFO] 

lEAAO 
JFE6: 



NNM[ 

rSKINT 

SrSERQ 



new nmi pouCpH 

di5k tmtuCLziiion 



■ ■ 



Music Symbols 
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y iof^'" 



1 



Above stafJ- piay i ociave hhgher (Noie = Note x 2] 
Below staH play 1 octave lower (Note = Note/ 2) 



*■ 



Slur or Bowing: Indicates Legato when comecting a 
group ci( notes indcatesa T^e wnen connecting 2 noieso? 
the same pjioh f^no note is NOT played - vafue of 2no note 
isadoed loihe value of [he 1st note). 



Trill: Alfernate adfaceni notes fapkJy. 



ftr 



Mordent: Play note, aod next higher noie a'^d release, 
holding Tst note. 



Slight Accent. 



Staccato Marks: Shorten duralron of notefs) 



Moderate Staccato. 



J=, 



= r20 



y E 



Metronome Setting. 



Cleta: Treble or G, Bafts Of F, C CW. 



Inverted Mordent: Play note, add next lower note and 
fSease. holdng Utnote 



Pedal: Anack and Release. 



Pedal Release. 



Turn. 



» 



Dal Segno: Lrke GOTO (label). 



3 






r-5n 
5 



Beat Intemipts: Divide the beat mio other than [he 
regular notation. 



Sharp, Doubte Sharp, 



C*3 



Crescendo: Smoothly increasing intensity. 




Decrescendo: Smooihly decreasing fniensiiy. 



L 



2. 



=il 



Rrsi ft Second Endings: Play ending 1. then 2 (omit r 



Repeal Marfts: Like FOR I - 1 TO 2. 



/7\ 



Repeal Measure. 



Ferrnala or Hold. 



H 



I S i c * 



Rat, DoubJe Flat. 



Natural. 



Meter Signatures: 2/4, 6/8, 3i'2 4/4. 2/2, respectively 



"^ '^ r 



y 9 § 



Whole Rest. Halt Rest, Quarter Rest. 



^h Rest, ViG Rest, ^^ Rest. 



Multiple Measure Rest: Rest tor n measures 



J" 



r 



.^--"T 



\i I 



g 



Indjcates vojce .J.^e moving Irom one slatf to another. 



A^peggiate: Play notes in a chord successively from 

t:iotiofn Eo lop, or top lo bottom, fespeciiveiy 








Giis«ando: Sfioe notes. 



Down-Bow, tip-Bow: For Str nged mstrumenrs 



Accent Marks: Intensity or oressure increase ort noie 



V^ O J J 



Natural Hantionic: On stnnfled instruments. 



Artfflcial Harmonic on the Vfolm. Sounds 2 ociaves 

above lower tone 



Notes: Double Whole [breve), Whde (sem^breve). Halt 
Eminimj. Quarter (ciotcheE), 



.^ii 



Notes: Eighth (quaver), Sixteenth (semjqiiaver), Thirty- 
Second [dem I semiquaver) 



Dotted Note: Increment duration by 50%, 



Tremolo: Repeat rapidly for durarion ol note. 




Octave 4 
C D E F G AB 



Octave 5 
C D E F G A B 



^^=^ 



xc 



xc 



.£L 



Middle C 



n: 



IC D E F G A Bl 

Octave 2 



C D E F G A Bl 

Ociave 3 



C# D# 


F# G# A# 


Dd E. 


G» A» & 


B. Fbi. 


E. Cb. 


M 


IM 


C D E 


F G A B 


B# a D. 


E# F. G, A. 


D» £« Fb 


Gi» A» an. Cb 



lllllllillllllllllllllll 



B 



B 



B 



B 



C Doh 

D Ray 

E Me 

F Pah 

G Soh 

A Lah 

B Te 

C Doh 



Tonic 

Supertonic 
Mediant 
Subdornindnl 

Dominant 
Submediant 
Leading Note 
Tonic 



i 
I 



C Wa)or 
no signature 



G Ma|or 
1 sharp 




-^x. 



A 



^ 



D Major 
2 sharps 



A Mapr 

3 sharps 



C Major 
no signature 



F Major 
1 flat 



B Flat Major 

2 flats 



E Flat Mapr 
3 f fats 



m 



E Ma]or 

4 sharps 



B Major 
5 sharps 



F Sharp Major C Sharp Major 
6 sharps 7 sharps 




_u: 



P 



% 



j^ 



A Flat Major 
4 flats 




D Flat Major G Flat Major 
5 flats 6 flats 



C Ffat Major 
7 flats 



^ 



IH 



I I ^fa. 






e 
< 

a 

e 

S 
i 

u 



a 
S 

|5 
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3 



8 

I 

S 

a 

H 



(- 



Note Frequency Table 

Frequency in Hz 
Based on formula: Noteh = Noten-i x 2 1 (1/12) 
Octave Not Accessible) (* Octave Only Partially Accessible) 



Note in: 
For: 


Octave: | 





1 


2 


3 


4 


5 


6 


7 


8 


CB2 


- 


— 


— 


— 





1 


2 


3 


'- 


V\C Voice 1 
VIC Voice 2 
VIC Voice 3 


: 





1 



2 
1 



3* 

2 

1 


3* 

2 


3* 


*" 


~ 


C64 





1 


2 


3 


4 


5 


6 


7 


— 


+ 4/01 6 


— 


— 


1 


2 


3 


4 


5 


6 


C 


16.3516 


32.7032 


65.4064 


130.813 


261.626 


523,251 


1046,50 


2093.00 


4186.01 


c# 


17.3239 


34.6478 


69.2957 . 


138,591 ; 


277,183 


554.365 


1108.73 


2217,46 


4434,92 


D 


18.3540 


36.7081 


73.4162 


146.832 


293.665 


587.330 


1 1 74.66 


2349.32 


4698.64 


D# 


19.4454 


38.8909 


77.7817 


1 55.563 


311.127 


622.254 


1244.51 


2489.02 


4978.03 


E 


20,6017 


41,2034 


82.4069 


164.314 


329.628 


659.255 


1318.51 


. 2637,02 


5274.04 


P 


21,8268 


43.6536 


83.3071 


174.614 


349.228 


698.456 


1696.91 


2793.83 


5587.65 


F# 


23.1247 


46,2493 


92.4986 


184.997 


369.994 


739.989 


1479.98 


2959.96 


5919.91 


G 


24.4997 


48,9994 


97,9989 


1 95.998 


391 .995 


' 783.991 


1567,98 


3135,96 


6271 ,93 


G# 


25.9565 


51.9131 


i 103.826 


207.652 


415.305 


830,609 


1661.22 


3322.44 


6644.88 


A 


27.5 


55,0 


110.0 


220.0 


440.0 


880.0 


1 760.0 


3520.0 


7040,0 


A# 


29.1352 


58.2705 


116.541 


233.082 


466.164 


932,328 


1864.66 3729.31 


7458.62 


B 


30.8671 


63T354 


123.471 


246.942 


493.683 


987.767 


1975,53 3951.07 


7902.13 



Chord Note Derivatives 







Notes are shown 


in diminishing order of 


importance, 




Chord 


Waor 


Minor 


1 ~ ■ 

Seventh | 


Minor 7th 


Diminished 


A^ / G# 


A" C E" 


G#B D# 


A^ C G° E^ 


G# B F# D# 


G#B D F 


A 


A C#E 


ACE 


A C#G E 


A C G E 


A C E' F# 


B" / A# j 


B= D F 


Q, DO p 


B-^ D A^ F 


B" D" A" F 


B" D» E G 


B / C= 


B D#F# 


B D F# 


B D#A F# 


B D A F# 


B D F A" 


C / B# 


C E G 


C E" G 


C E B° G 


C E= B" G 


C E" F# A 


DW C# 1 


D" F A" 


C#E G# 


D" F C A" 


C#E B G# 


C#E G A# 


D 1 


D F#A 


D F A 


D F#C A 


D F C A 


D F A" B 


E° / D# 


E» G B" 


E" G" B" 


1 E" G D" B" 


E" G" D" B" 


E= G= A C 


E / P 


E G#B 


E G B 


i E G#D B 


E G D B 


E G B" D" 


F / E# 


F A C 


F A" C 


F A E» C 


F A= E" C 


F A" 8 D 


E- 1 F# 


F# A# C# 


F#A at 


F# A# E C# 


F# A# E C# 


F# A C D# 


G 


G B D 


G B" D 


G B F D 


G B" F D 


G B^ D" E 


Chord 


Augmented 


Suspended 4tti 


' Ma or 7th ! 


Ma or 6th 


Major 9th 


A= / G# 


A» C E 


A" D" E" 


A" C G E^ 


A^ C F E^ 


A" C B^ G= E= 


A 


A C#F 


A D E 


: A C#G#E 


A C# F# E 


A C# B" G" E^ 


B" / A# 


B" D F# 


B" E" F 


B= D A F 


B° D G F 


B-- D C A" F 


B / C 


B D#G 


B E F# 


B D#A#F# 


B D#G#F# 


B D#C#A F# 


C / B# 


C E G# 


CFG 


C E B G 


C E A G 


C E D B" G 


D" / C# 


D" F A 


D° G" A" 


D" F A= 


D" F B" A" 


D" F E" O fV 


D 


D F#A# 


D G A 


D F# C# A 


D F# B A 


D F# E C A 


E" / D# 


E= G B 


E= A" B" 


E" G D B" 


E" G C B^ 


E" G F D" B" 


E / P 


E G#C 


E A B 


E G#D#B 


E G#C#B 


E G# F# D B 


F / E# 


F A C# 


F B" C 


F A E C 


F A D C 


F A G E» C 


E" / F# 


F# A#D 


F#B C# 


G" B" F D" 


G# A# D# C# 


F# A# G# E C# 


G 


G B D# 


G C D 


G B F#D 


G B E D 


G B A F D 



CB2 Note Values 

Reset Port with POKE (PET:59467 / ViC:37147 / C64 56587), 



PETCBM POKE 59467, 1 6 POKE 59A66, (Oct) 
VtC 20 : POKE 37147J6 : POKE 37146. (Oci) 
C64 : POKE 56587.16 : POKE 565B6. (Ocf) 



POKE 59464, X 
POKE 37144, X 
POKE 56584, X 



VIC 20 Note Values 

Where two values are shown, 
it is necessary to alternate between ihem to get rhe true note. 

Voice frequency registers are 36874/5/6 • Noise regis36S77, 
VoJume JS Lo nybtjie of 36873, See Memory Map 



Note 



B 
C 
C# 


E 
F 
F* 
G 

G# 

A 

A# 



Oct = 1S 



Oct = 51 



Octave Octave 1 Octave 1 Octave 2 



251'' 

238 

224 

210 

199 

188 

177 

168 

153 

149 

140 

133 



Oct = 85 



Octave 2 Octave 3 



125 

118 

110 

104 

99 

93 

88 

S3 

78 

74 

69 

65 



251 
238 
224 
210 
199 
186 
177 
168 
158 
149 
140 
133 



125 

113 

110 

104 

99 

93 

88 

83 

78 

74 

69 

65 



I 



Square Wave Frequency Formulae where: 

Frequency Output (F) = Clock / 3 (N +2) (C) 
NurriberinTabfe(N) = (Clock/FxCx2)-2 



251 
238 
224 
210 
199 
IBS 
177 
168 
T58 
149 
140 
133 



125 

118 

110 

104 

99 

93 

3d 

83 

78 

74 

69 

65 



Clock = 1,000,000 
C = 8fofOct=15 
C = 4 tor Oct =51 
C = 2forOct = fl5 



1 


Octave 


Octave 1 


Octave 2 


OciaveS 


Note 


Value 


Aft, 


Value 


Alt 


Value 


A[{ 


Va.ue 1 Alt 


C 


131 




192 


195 


224 




239 


240 


Off 


140 




197 




226 


1 


240 


241 


D 


145 




200 




227 


1 228 






D# 


151 




203 




229 


1 






E ! 


158 




206 


207 


231 








F 


161 


162 


208 


209 


232 








F# 


166 


167 


211 


212 


233 








G 


173 


174 


■ 214 




234 


235 






G# 


178 




216 




238 


236 






A 


181 


182 


213 


219 


237 








A# 


185 


186 


220 


221 


237 


238 






B 


139 


190 


222 


223 


239 









■m 1^ ^1 iip^ I r^^i_riiwc ^Wy I Ul I I P^JI9^. 

Frequency Output (F) = Clock/(255-N) jhjjsc PAL 

Number ir> Table (N) - 255 - fClock/F) (N.America) (European) 

VIC 20 Voice 1 (36874): Clock = 3995 4329 

VIC 20 Voice 2 (36875): Clock - 7990 8659 

VIC 20 Voice 3 (36876) Clock = 1 5980 1 7320 

VIC 20 Voice 4 (36377): Clock = 31960 34640 



Commodore 64 SID Note Values 

TMe value under Hi is POKEd into ihe Hi byte ot the frequency registers (54273, 54280. 54287). Lrkewise with Lo (54272, 54279, 54286) 



Note 



C 

c# 

D 

D# 

E 

F 

F# 

G 

G# 

A 

A# 

B 



Octave 



Octave 1 



Oscillator Frequency 



Oscillator Frequency 



Decimaf = Hi (x256) -f Lo 



268 

284 

301 

318 

337 

358 

379 

401 

425 

451 

477 

506 



12 

28 

45 

62 

81 

102 

123 

145 

169 

195 

221 

250 



DecimaJ = 



Hi [x256) + Lo 



536 
568 
602 
637 
675 
716 
758 
303 
851 
902 
955 
1012 



2 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 



24 

56 

90 

125 

163 

204 

246 
35 
83 
134 
187 
244 



Octave 2 



Oscillator Frequency 



Decimal = Hi(x2S6) + Lo 



Octave 3 



Oscillator Frequency 



Decimal = Hi(x256) + Lo 



1072 
1136 
1204 
1275 
1351 
1432 
1517 
1607 
1703 
1804 
1911 
2025 



4 

4 
4 
4 
5 
5 
5 
6 
6 
7 
7 
7 



43 
112 
180 
251 

71 

152 
237 

71 
167 

12 
119 
233 



2145 
2273 
2408 
2551 
2703 
2864 
3034 
3215 
3406 
3608 
3323 
4050 



8 

8 

9 

9 

10 

11 

11 

12 

13 

14 

14 
15 



97 
225 
104 
247 
143 

48 
218 
143 

78 

24 
239 
210 



Commodore 64 SID Envelope Rates 



Waster Volume (MV) = [ 


.0 nybble of 54296 WV a. ADSR Regs (fil 5 R2) are wriie only. 


Voice 1 54277/8 


■ Voice2: 54234/5 • Voice3: 54291/2 See Memory Map. 




P0KER1, 


(Hi + Lo) 


P0KER2,(H. + L0) 1 


Value 


Hi nybble 


Lo nybWe 


Hinybble 


Lo nybble 


Aoack Rate 


Decay Rate 


Sustain Levd 


Release rate 


Hi nybble Lo nybble 


to peak 


peak to SL 


^^^sth's of MV 


SLtoO 








2 ms 


6 ms 


P'.sMV 


6 ms 


16 


1 


3 ms 


24 ms 


VisMV 


24 ms 


32 


2 


16 ms 


43 ms 


^isMV 


48 ms 


43 3 


24 ms 


72 ms 


^i^MV 


72 ms 


64 4 


38 ms 


114 ms 


-VisMV 


114 ms 


80 5 


56 ms 


168 ms 


^isMV 


, 168 ms 


96 


€ 


68 ms 


204 ms 1 


f/i5MV 


■ 204 ms 


1^2 


7 


80 ms 


240 ms 


'/■sMV 


240 ms 


128 


3 


100 ms 


300 ms 


^isMV 


300 ms 


144 


9 


250 ms 


750 ms 


3/1 sMV 


750 ms 


160 ' 10 


500 ms 


1.5 s 


^°f^5hAV 


1.5 s 


176 


11 


800 ms 


2.4 s 


"/isMV 


24 s 


192 


12 


1.0 s 


3.0 S 


■^isMV 


3.0 S 


208 13 


30 s 


9.0 S 


^*15WV 


9.0 s 


224 


14 


5.0 s 


15.0 s 


^-/i^V 


15.0 s 


240 


15 


80 s 


24.0 S 


-^MV 


24.0 S 



+ 4/C16Sound 

The numbers :n the table are used as the second parameter of 

the SOUND command. 





NTSC: Frequency 


Out = Note Vaue/ 16.40426 




PAL: Frequency Out == Note Value / 1 7,77984 




Note Value = Frequency Out x 16.40426 


Note Vaue = Frequency Out x 17 77984 


Note 


Octave 4 


Octave 5 


1 Octave 6 


Octave 7 


Oscillator Frequency 


Osci lator Frequency 


Oscil ator Frequency ! 


Oscjilator Frequency 


Decimal = j 


Hi (x256) + Lo 


Decimal - 


Hi (x256) + Lo 


Decima = 


Hi(x256) + Lo 


Decima = 


Hi(x256) + Lo 


C 


4291 


16 


195 


8583 


33 


135 


17167 


67 


15 


34^-^4 


134 


30 


C# 


4547 


17 


195 


9094 


35 


134 


18188 


71 


12 


36376 


142 


24 


D 


4817 


18 


209 


9634 


37 


162 


19269 


75 


69 


38539 


150 


139 


D# 


5103 


19 


239 


10207 


39 


223 


20415 


79 


191 


40830 


159 


126 


E 


5407 


21 


31 


10814 


42 


62 


21629 


84 


125 


43258 


168 ■ 


250 


F 


5728 


22 


96 


11457 


44 


193 


22915 


89 


131 


45830 


179 


6 


F# 


6069 


23 


181 


12139 


47 


107 


24278 


94 214 


48556 


189 


172 


G 


6430 


25 


30 


12360 


50 


60 


25721 


IOC 121 


51443 


200 


243 


G# 


6812 


26 


156 


13625 


53 


57 


2725 1 


106 


1 115 


54502 


212 


230 


A 


7217 


28 


49 


14435 


56 


99 


28871 


112 


199 


57743 


225 


143 


A# 


7647 


29 


223 


15294 


59 190 


30588 


119 


124 


61176 


238 


248 


B 


8101 


31 


165 


1 6203 


63 75 


32407 


126 


151 


64814 


253 


46 



Noie 


Ocrave 


Octave 1 


Octave 2 


Octave 3 


Octave 4 


A 


7 


516 


770 


397 


960 


A# 


64 


544 


784 : 


904 


964 


B 


118 


571 


798 , 


911 


967 


C 


169 


596 


810 


917 


970 


C# 


224 


620 


822 


923 


974 


D 


262 


643 


334 


929 : 


976 


D# 


305 


664 


844 


934 


979 


E 


345 


685 


854 


939 


981 


F 


383 


704 


864 


944 


984 


fff 


419 


721 


872 


948 


986 


G 


453 


739 


881 


953 


988 


G# 


485 


754 


689 


956 


990 



Krjcp. + 4 / CI 6 Frequency Fomiulae: 

Frequency Output = 111360.781 /(1024-SOUND Value) 

SOUNDValue = l024-[lll360.7ei /FrequencyOutput) 

PAL: 

Frequency Output = lll840450/(l024-SOUNDValue} 

SOUND Value = 1 024 - (ni 840.450 / Frequency OutpuO 



62 



63 



5 



f 



e 
< 

& 

8 
fi 

1 

I 
I 

a 

X 

H 



VIC 20 Screen & Border Colours 



POKE 36879, X: 






[EomJsr 










Screen 


SLB^ 


WHT 


RtED 


CYK 


pyjf 


1 QRN 


BLO 


VEL 




BLK 


e 


9 


10 


11 


12 


13 


14 


15 




WHT 


24 


25 


26 


27 


. 28 


29 


30 


31 




RED 


40 


41 


42 


43 


44 


45 


46 


47 




CYN 


56 


57 


se 


j 59 


60 


61 


62 


63 




PUR 


72 


73 


74 


75 


76 


.77 


76 


79 




QRN 


88 


89 


90 


91 


92 


93 


94 


95 




5LU 


104 


105 


106 


107 


108 


109 


no 


111 




YEL 


120 


121 


122 


123 


124 


125 


126 


127 




Of^G 


136 


137 


13B 1 


139 


140 


141 


142 


143 




LI. ORG 


152 


153 


154 


155 


156 


I 157 


158 


159 




PNK 


168 


169 


170 


171 


172 


173 


174 


175 




Lt. CYN ' 


184 , 


185 


186 


187 


188 


169 


190 1 


191 




LI. PUR 1 


200 1 


201 


202 


203 


204 


205 


206 


207 




Lt. GRN ' 


216 


217 


218 


219 


220 


221 


222 ' 


223 




Lt, BLU t 


232 


233 


234 


235 


236 


237 


238 


239 




Lt. YEL ' 


248 


249 


250 


251 


252 


253 1 


254 


255 





Colour Codes 



Colour 



Black 

White 

Red 

Cyan 

Purple 

Green 

Blue 

Yellow 

Orange 

Brown 

Lighi Orange 

Pink 

Yellow-Green 
Dark Grey 
Ught Cyan 



VIC 




1 
2 
3 
4 
5 
6 
7 
8- 

9' 
10' 



11 



C64 




1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 



+ 4 



1 

2 
3 
4 
5 
6 
7 
S 
9 
10 

12 
11 



ASCI 



144 

5 

26 

159 

156 

30 

31 

158 

129 

149 

150 
150 
151 



ColotJr: 



VIC C64 



T 



Medium Grey 
Light Purple 
Blue-Green 
Lighi Green 
Light BJue 
Dark Blue 
Light Grey 
Light Yellow 



12 

13 
14 



15' 



12 



13 

14 

15 



+4 ASCI 



13 
16 

14 
15 



152 

152 
153 
154 
154 
155 



' = Notavaclableasacharactercobur 
Colour values for VIC/C64 are POKEd 
rnio the appropriate regisiers(Eeeimem' 
ory maps). +4 values are used in the 
COLOR Command {same tor Ci6), 
ASCII values are PRiNTed using CHR$. 



Table Of Secondary Addresses 

Eg. OPEN 4. 4, 7 ; 7 Is the Secondary Address on CBW printers thai alters line 
spacing. Orice open ihe new vafue can be senr Secondary addresses are noT 
appJicabte[otheVIC20/Commodore64RS-233 routines ('device' 2), keyboard 
(deviceO), screen (device 3), oriheCBM BOIOWodefn (deviceS). 





I/O Device 5 Device Nuir ber (DV*) 


^HT^i 


Pnnter Cassette 


Vic/64 Cassette Disk 


Addr 


4 ^or^ 


1 8 





print data 


seq. read 


Load a 


Load, and Dir 




exp'^Hy as 




relocate (dfll) 


read 




received 








1 


Print data 


Write file + 


Load without 


Program Save 




according to 


end-of-file 


relocatrng 






prevKJusty 


marker on 






i 


defined format 


Close 






2 


Format | 


Write file + eof ' 


Wrriefile + eof 


fl/W channels 




Set-up 


+ end o1 lape 

marker on 

Cbse 


+ end of tape 
marker on 
CJose 


are 2-14 


3 


Set number of lines per page lor p 


aging 




^ i 


Enable printer format diagnostics 


■ 




5 


Define 3 programmabte character 






6 


Sei spacing between Irnes 


1 




7 


Upper/Lower case 


1 




8 


ASCll/GraphK^ 


1 




9 

1 


Suppress Diagnostic Message Pm 


ntmg 




10 


Resei Pnnter 






11 


Sei Unj Direction 






12 


Reset Uni-Direction 






13 


Sei Condense mode 






14 
15 
21 


fleseT Condense mode 
Sei pseudo letter quality 
Resei pseudo letier ousfity 


1 




Commana Ch 






17 


Storing bit image data 




18 


Prinlir>g bit data previously wfitieri 





Commodore 6545 Video Chip 



POKE 59S20. R# 



RO 

Rl 
R2 
R3 

R4 
R5 

m 

R7 

Re 



POKE 59521, Vdue 



R9 

RIO 

Rll 

R12 



R13 

R14 
Rt5 
R16 

R17 



Horizonial total number of characters on h.ie (f*lliG including 
horizontal retrace, (true value - number * 1) 

Horizor^ number of characters displayed (Nhd) 

Disiance(incharacters)fromleftlo right margin of screen + 1 

Sync width. Lo nybble (s vertfcal Sync width (m lines) 

Hi nybWe is honzonia! sync (in characters}. 

Number of display lines including retrace (N^^. 

Vertical position of the edge ol Ihe screen. 

^umber d display lines ori screen (Nvd) 

Height of upper edge from bottom ol screen (in lines displayed) 

interlace sno Skew:- 

BilO 1 -interlaced mode = noninterlaced mode 
Bit! if BitO = 1 then interiaceandvideomode 
Bit 2 not used 
Bit 3 not used 

Bit 4 1 -scan from 32770 in memory 
BrtS 1=sC3nfrom 32772 inmemory 
Bite cursor (not implemented on the PET) 
Bit 7 cursor (r>ot implemented on the FET^ 

Number of lines between top of one display line and top of the 
next 

Cursor (not implerrvenTed on the PET) 

Cursor (not implemented on ihe PET) 

Control Register 
SitO add 256 to start address (51 2 for 8032) 
Bitl add5l2tostartaddress(l024for8032) 

Bi!2 invert tiytack 

Bits invert video signal 

Bii4 use lop halfof4K character generator 

Bit 5 (not implemented on the PHT) 

Bit 6 (not ]mplen>ented on the PET) 

Bit 7 not used 

Vaiiie + 32763 IS address of first Character (multiply by 2 for 
SQ32) 

Cursor locaiion HI (not implemented on Ihe PET) 

Cursor location LO (not impiementec on The PET) 
Lightpen position Hf (read only) 
Light pen position LO (read only) 



8032 Control Characters 

Wosi funclions can be achvated by combinations of simultaneous 
key depressions, a phenomena of Ihe keyboard hardware. Notice 
that the CHRS values ot complimentary functions differ by 1 28, 



Function 


CHRS 


ESC/RVS 


Keyboard Combination 


BELL 


7 


G 




GRAPHICS 
TEXT 


142 

14 


ShltiN 


Both Shifts + ' 


SCROLL DOWN 
SCROLL UP 


153 
25 


Shift Y 
Y 


LeftShrft + TAB+ E 


SET BOTTOM 
SET TCP 


143 
15 


Shift 



Shift + Z + A + L 
Z + A + L 


INSERT LINE 
DELtltLNE 


149 : 

21 


ShrflU 
U 


Shift + RVS + A + L 
RVS + A + L 


ERASE BEGJN 
ERASE END 


150 1 
22 


Shift V 
V 


Shrtt + TAB +B+DEL 
TAB + B + DEL 


SET/CLR TAB 
TAB 


137 
9 


Shift 1 
1 


Shrft + TAB 
TAB 



8032 Window POKES 



T0P.224.T wtiereT-01024 
BOTTOM 225. B whQfeB = Tto24 



LEFT:226, L wr>ersL-0to79 
RIGHT:213.R «hereR = Llo79 



VIC 20 Screen Memory 

To move me screen: POKE 36669, (PEEK(36869) AND 15) OR X 

POKE 36666, (PEEK(36S66) AND 127) OR Y 



4-(PEEK(36666)AND 126) 
64'(PEEK(36869)ANDn2) = Location 



Decrmaf {'hK blocks) 



126 








128 


128 


612 


129 





1024 


129 


126 


1536 


t30 





2048 


T30 


128 


2560 


131 





3072 


131 


126 


3584 


132 





4096 


T32 


128 


4608 


133 





5120 


133 


128 


5532 


134 





6144 


134 


' 128 


6656 


135 





7168 


135 


128 


7680 


136 


■ 


8192 


136 


128 


8704 


137 





9216 


137 


126 


9728 


138 





10240 


138 


126 


10752 


139 





11264 


139 


128 


i 11776 


140 





12283 


140 


128 


12600 


141 





13312 


141 


128 


13824 


142 





14336 


142 


128 


14848 


143 





15360 


143 


128 


15372 



Hexadecimai 



$0000 
$0200 
0400 
0600 
0800 
OAOO 
OCOO 
OEOO 

lOOO(dtlTw/expj 
1200 
1400 
1600 
1800 
1AO0 
1CO0 

1 EDO (default) 
2000 
2200 
2400 
2600 
2800 
2AO0 
2CO0 
2E00 
3000 
3200 
3400 
3600 
3800 
3AO0 
3CO0 
3E00 



Commodore 64 Screen Memory 



64 



To move me screen: POKE 53272, [PEEK(53272}AND15) OR X 





(3-PEEK(56576)AND3) ■ 16384 + (X-64) = Lccalion 


X 


For Screen at Bar^k (default): 


Decimal 


Hexadecjmaj 








soooo 


16 


1024 


0400 (default) 


32 


2048 


0600 


48 


3072 


OCOO 


64 


4096 


1000 


80 


5120 


1400 


96 


6144 


1800 


112 


7168 


1C00 


128 


8192 


2000 


144 


9216 


2400 


160 


10240 


2600 


176 


11264 


2C00 


192 


12268 


' 3000 


208 


13312 


3400 


224 


14336 3800 


240 


15360 3C0O 



Commodore 64 VIC II Address 

To move VIC II: POKE 56576, (PEEK(56576) AND 252) OR X ;X = 3-Bank# 







Bank 


X 


VIC II Chip Address Range [ 


Decimal [16K blocks) 


1 ^^^^^^^^^^^^^^^^ 

Hexadecimal 


. 

1 
2 
3 


3 
2 

1 



0-16383 
16364-32767 
32766-49151 
49152-65535 


$0000-3FFF (default) 

4OO0-7FFF 
8000- BFFF 
COOC^FFFF 



Note: Character ROM only avajiabie wilh VIC II in bank OotZ 



VIC 20 Character Base 

To move the character base: POKE 36869. {PEEK(36869) AND 240) OR X 



X" 


32768 -*■ (PEEK[36e69)AND 15} - 1024 = Locatron | 


Decimal (1 K blocks) 


Hexadecimal 





32768-34815 


Se000-87FF (dflO 


1 


33792-35839 


6400-8BFF 


2 


34616-36863 


8600-8FFF 


3 


35640-37387 


8CO0-93FF 


4 


36864-38911 


9000-97 FF 


5 


37flft8-39935 


9400-9 BFF 


6 


38912-40959 


9a00-9FFF 


7 


39936-41983 


9CO0-A3FF 


6 


0-2O47 


0000-07FF 


9 


1024-3071 


0400-OBFF 


10 


2046-4095 


OBOO-OFFF 


11 


3072-5019 


OC00-13FF 


12 


! 4096-6143 


1000-1 7FF 


13 


5020-7167 


1400-1 BFF 


14 


6144-8191 


1800-1 FFF 


15 


7168-9216 


1CO0-23FF 



'X-PE£K(36e69)ANDl5 



Commodore 64 Character Base 

To move the character base POKE 53272, (PEEK(S3272) AND 240) OR X 





(3-PEEK(56576)AND3) ■ 16364 + (X'64) = Location 


X- 


For Screen al Bank (default): 


Decrmal (2K blocks) | HexadecimaJ 





0-2047 

1 


$0000-0 7FF 


2 


2048-4095 


0600-0 FFF 


4 


4096-6143 


1 000-1 7FF'1 


6 


6144^191 


1800-1 FFF "2 


e 


6192-10293 


2000-27FF 


10 


10340-12287 


2800-2FFF 


12 


12288-14335 


3000-37FF 


14 


14336-16383 


3800-3FFF 



"1 -Lo*er2KotCharacJerROM(eankOor2only)(deiauiq 
'2 - Upper 2K of Character ROM (Bank or 2 only) 



Character ROM Contents 

Character ROM is the same m all machines, but only addressable m VIC 20^064 



— 

2KBky:k 


VIC 20 


Commodore 64 


Contents 


Default Address ) Default Address i 


VIC II image 


Dec {'feK blocks) j 


Hex 


Dec (^feK blocks) Hex 


Hex 



1 


32768-33279 
33260-33791 
33792-34303 
34304-34815 
34816-35327 
35328-35839 
35840-36351 
36352-36863 


8000-61 FF 
8200-63FF 
840O-85FF 
8600-67FF 
B800-69FF 
8A0O-8BFF 
1 SC0O-6DFF 
1 SE00-8FFF 


53246-53759 
53760-54271 
54272-54763 
54734-55295 
55296-55807 
55806-56319 
56320-56831 
56832-57343 


DOOO-Dl FF 

D200-D3FF 

D400-D^F 

D600-D7FF 

DB00-D9FF 

DAOO-DBFF 

DCOO-DOfF 

DEOO-DFFF 


1000-11FF 
1 200-1 3FF 
1 400-1 5FF 
1600-17FF i 
1800-19FF 
1A00-1BFF 
ICOO-IDFF 
1 EOO-1 FFF 


Upper case characters 

Graphics characters 

Reversed upper case characters 

Reversed graphics characters 

Lower cas€ characters 

Upper case and graphics characters 

Reversed lower case characters 

Reversed upper case and graphics 



I 

s 



I 



65 



Sprite Design 



Spnie Colour V2 
Spme Cobuf #3 



POKE 53285. 
POKE 53286, 



o 



e 
e 



Sprite Enable: POKE 53269, PEEK(53269) OR 2 t Sprite* 
POKE Sprite X'ExpanO POKE 53264. PEEK(53264) OR 2 1 Sprile# 
Spnie Y-Expand. POKE 53271 , PEEK(5327l) OR 2 1 Sprite* 
Background Pnority POKE 53275, PEEK[S3275) OR 2 f Spnte# 



Sprite Mulli Colour Mode: POKE 53276, PEEK(53276) OR 2 1 Sprite* 

Muttj Colour Mode Kt Paire 
Background Coloijr, PEEK(53261), Use: 00 

Sprite Colour Use: 01 
SpnTeCoiour*2Use. 10 
SpfireColOur#3IJse: 11 



CoJumn 



1 


2 


3 





1 


2 


3 


4 


5 


6 


7 


6 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


61 


62 



Bit 
7 6 5 4 3 3 1 C 


Git 
7 6 5 4 3 2 


1 


Oj 


Brt 
7 6 5 4 3 2 10 


1 


1 










± 




J_ 




J 














L 








_L 










, 


1 














1 






^^ ^^ 


; 










4 




\ 










1— ^ 
2 




1 














m^M 




n 


! 






1 










_, 1 














JT 




T 












n 


l" 


^V ■■! 










1 


1 r 1 




f 








i 


T 


J 












L 




T" 












\ 




"T" 






1 




J 












1 


J 


. 




. 








^^m^ 




1 








"T" 




i^ 






















^^^^^^ 












J 




_l,__, 










^"l 


r 


1 


1 












F 


1 


i 








1 


^^^^^^ 


! 


~T~ 




' 








1 






■ 


"^ 










Tt 












""■ 1 
















1 










__ 
















T 






_j 


J 




J- 


















H ^^b 










n^ 


"^ 




, 








i: 


r 










™ 


i 












__i 


1. 




1 












! 1 






' 1 


1 

I- 


1 










7 6 ! 


.J_ 


■ -L 






76 


5 


4 ; 


i 2 


1 


17 


6 : 


5 4 


3 


2 


1 


oT 


S 4 


■Hi 

3 


2 


T 






Column 

1 2 3 

00 01 02 

03 04 05 

06 07 08 

09 OA OB 

X OD OE 

OF 10 11 

12 13 14 

15 16 17 

18 19 lA 

IB 1C ID 

IE IF 20 

21 22 23 

24 25 25 

27 28 29 

2A 2B 2C 

2D 2E 2F 

30 31 32 

33 34 35 

35 37 38 

39 3A 3B 

3C 3D 3E 



Sprite # 



(0-7) 



Pointer: POKE 2040 + Sprfte# 

Sprite Colour; : POKE 53287 + Sprile#, 

X-Position: POKE 53248 + Sprite*, X Position 
Y-Positjon: POKE 53249 + Sprite*, Y Position 



Column 
1 2 3 


Sil 
7 6 5 4 3 2 10' 


Bit 
7 6 5 4 3 2 


^ 





Bit 
p 6 54 3 2 


1 





1 2 






. 














. 


1 










! 








3 4 5 


















' 


















J 


J 






6 7 B 










^ 

-U 








1 




T\ 


1 




^^n^^^^ 




■ 


- 


- 


9 10 11 








X 














—T— 


■ 










12 13 14 










^^^^^^^" 
J 






. 












1 — 




C 






j" 




15 T6 17 


















~; 














1 
1 


^^H 






18 T9 20 










^^^^^ 




7" 






m 








'J 


— 1 








21 22 23 








i: 


i_ 








T~ 








^^^^r 




■ 






J 


24 25 26 


[^ 






± 


T 


', 






~r 












^^ 






^^^r 




27 ZB 29 


, 










\ 














1 














30 31 32 








TT 


^ 
















^H 


~r 






Tl 


33 34 35 






1 
_1 






^^^^^^^ 










^^~ 


. i 


' 










36 37 38 






^^^r 






■ 
















J 
^^^^_ 






] 


1 






39 40 41 






























rt 




1 


"r 


^1 


42 43 44 


























1 




1 






it 




1 


45 46 47 






















1 








"■ 








1 




1 


48 49 50 
























^^-_ 






5 


~j~ 


J 1 


51 52 53 






1 
















.. 




It 




? 


i 




1 


54 55 "ifi 






t 


^fc^ 


















_t_ 




T 


1 


1 


57 58 59 






T 


-1- 










1 






T 






ii 


60 61 62 


1 

_u 




X 














_^ 


-h- 






ji 




r 


6 


5 


4 


3 


2 


1 





7 


6 


5 


4 


3 


2 


1 





17 


e 


5 


4 


3 


2 


1 






Column 

1 2 3 

00 01 02 

03 04 05 

06 07 08 

09 OA OB 

OC OD OE 

OF 10 11 

12 13 14 

15 16 17 

le 19 iA 

IB 1C ID 

IE IF 20 

21 22 23 

24 25 26 

27 28 29 

2A 2B 2C 

2D 2E 2F 

30 31 32 

33 34 35 

36 37 38 

39 3A 3B 

X 3D 3E 



Column 



1 



3 

6 

9 

12 

15 

18 

21 



2 

1 

4 
7 

10 
13 
16 
19 
22 



Sprite # 



(0-7) 



Pointer: POKE 2040 + Sprite* 

Sprite Colour: : POKE 53287 + Sprite*, 

X-Positioh; POKE 53248 +Sprite#> X Position 
Y'Position: POKE 53249 + Sprite*. Y Position 



24 25 

27 28 

30 31 

33 34 



36 

39 

42 

45 

4B 

51 

54 

57 

60 



37 
40 
43 
46 
49 
52 
55 
53 
61 



3 
2 
5 
3 
11 
14 
17 
20 
23 
26 
29 
32 
35 
36 
41 
44 
47 
50 
53 
56 
59 
62 



7 6 5 


Bit 
4 3 2 


1 


0|7 6 5 4 3 2 1 


^ 6 


Bit 
5 4 3 2 


1 





X 


J_ 


I 






■ 














n 


1 








J_ 






1 














J 1 






























1 






^ 




















J 










ZI 


"1 

— J 










1 








_ 




T 






1^ 










X 












^m 






■■■ 
















^^^^" 






T" 
























. 














J 






















i~ 


1 












_L 














L 








_l 1 




~r 






^ ^^ 






1 


-^r- 


1 




"H 










^ . 













j 




"T" 




u 












^^^^r 












■"" 














^-^-M 










' 




"^ 






"!" 










] 


^ 












1 




J 


























' 




■■■■■r 




















; 




1 






■ 










IZ 














«^- ■ 






i 
















u 


1 






J_ 




1 



















J 








t 










~\~ 










[ 








1 






T 




" \ — 


1 










1 


_ 








i 






1 


j 




7 6 5 4 3 2 1 


017 6 5 4 3 2 1 01 


P 6 5 4 3 2 1 






Column 

1 2 3 

00 01 02 



03 


04 


05 


06 


07 


08 


09 


OA 


oe 


OC 


00 


(^ 


OF 


10 


11 


T2 


13 


14 


15 


16 


17 


18 


19 


IA 


IB 


1C 


ID 


IE 


IF 


20 


21 


22 


23 


24 


25 


25 


27 


23 


29 


2A 


2B 


2C 


3D 


2E 


2F 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


3A 


3B 


3C 


3D 


3E 



Sprite # 



(0-7) 



Pornter: POKE 2040 + Sprite* 

Sprite Colour: : POKE 53287 + Sprite*, 

X-Position: POKE 53248 + Sprite*. X Position 
Y-Position: POKE 53249 +Sprite*, Y Position 



Column 
1 2 3 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


61 


62 



Bit 
7 6 5 4 3 2 1 





Bit 
7 6 5 4 3 2 10 


BIT 
7 6 5 4 3 2 1 

























J 




_L_. 


































J_ 


L 
















1 


















T 






































J i 






; 










M 


~1 ■ 
1 










j" 




^^ 










~*~ 










i_ 






i 




X 


















. 






: 1 






1 


"^ 
























1 








r 






1 




~^ 








1 




" 






t 










^ 




























J 1 












■ 












' 
































^^^^ 








1 




1 


X 








***1 




i 




















■ 












^H 


1 






L 




1 
















1 














! 


1 


r 




^\ 




-L 








J. 




I'"' id 














1 
1 


^^^^" 






± 














i 








^^ 




\ 








^^" ^^ 




-J 1 


1 






n^ 




i J 


1 


~ 




, 


























IJ ! 




1 










y VA 
























n 










"" 




























— 


J 




L ■ ■ 




-4- 






















_J_ 




T 




F*^ 




± 
























1^ 






! 








T 








[ 


"hr 




7 


6 


5 


4 


3 


2 


1 





7 


6 


5 


4 


3 


2 


1 





7 


6 


5 


4 


3 


2 


1 






Column 

1 2 3 

00 01 02 

03 04 05 

06 07 08 

09 OA 08 

OC OD OE 

OF 10 11 

12 13 14 

15 16 17 

18 19 1A 

IB 1C ID 

IE IF 20 

21 22 23 

24 25 26 

27 28 29 

2A 2B 2C 

2D 2F 2F 

30 31 32 

33 34 35 

36 37 38 

39 3A 3B 

3C 3D 3E 



Sprite # 



(0-7) 



Pointer: POKE 2040 + Sprite* 

Sprite CoTour: : POKE 53287 + Sprite*, 

X-Position: POKE 53248 + Sprite*, X Position 
Y-Position: POKE 53249 + Sprite*, Y Position 



Bit 

7 6 5 4 3 2 10 






^^ 












1 


-^ 










2 


















3 
















i 


4 






1 




. 






5 


1 , 
















6 












7 




1 













Character Design 
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Bit 

7 6 5 4 3 2 10 




1 
2 
3 

4 
S 
6 

7 

























































-^ 


















] 


^ ^ 






















1 




















1 

























Bit 
7 6 5 4 3 2 1 








1 




2 




3 


IT 


4 




5 




6 1 




7 





Character # 



Character # 



Character # 



Screen Design 




13 



1 

2 
3 

4 

5 
G 
7 



^jee 



40 Column PET/CBM Screen Map 
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a77J3773p 



]pe52^ 
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M^a?i 
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VIC 20 Screen Map (without expansion memory) 
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18 


4608 


37376 


12 




DC2 


18 


12 


022 


19 


4864 


37632 


13 




DCS 


147 


93 


223 


20 


5120 


37888 


14 




DC4 


20 


14 


024 


21 


5376 


38144 


15 




NAK 


149 


95 


225 


22 


5632 


36400 


16 




SYN 


150 


96 


226 


23 


5888 


38656 


17 




ETB 


23 


17 


027 


24 


6144 


38912 


18 




CAN 


24 


18 


030 


25 


6400 


39168 


19 




EM 


153 


99 


231 


26 


6656 


39424 


1A 


n 


SUB 


154 


9A 


232 


27 


69T2 


39680 


IB 




ESC 


27 


IB 


033 


28 


71^ 


39936 


1C 




FS 


156 


9C 


234 


29 


7424 


40192 


ID 




GS 


29 


ID 


035 


30 


7680 


40448 


IE 




RS 


30 


IE 


036 


31 


7936 


40704 


IF 




US 


159 


9F 


237 


32 


6192 


40960 


20 






160 


AO 


240 


33 


8448 


41216 


21 


1 


1 


33 


21 


041 


34 


8704 


41472 


22 


h 


*P 


34 


22 


042 


35 


8960 


41728 


23 


# 


# 


163 


A3 


243 


36 


9216 


41984 


24 


$ 


S 


36 


24 


044 


37 


9472 


42240 


25 


% 


% 


165 


A5 


245 


38 


9728 


42496 


26 


& 


& 


166 


A6 


246 


39 


9984 


42752 


27 


T 


t 


39 


27 


047 


40 


10240 


43008 


28 


( 


( 


40 


28 


050 


41 


10496 


43264 


29 


) 


) 


169 


Ag 


251 


42 


10752 


43520 


2A 


« 


* 


170 


AA 


252 


43 


11008 


43776 


2B 


+ 


+ 


43 


2B 


053 


44 


11264 


44032 


2C 


J 


f 


172 


AC 


254 


45 


11520 


44288 


2D 


4 


« 


45 


2D 


055 


46 


11776 


44544 


2E 


■ 


■ 


46 


2E 


056 


47 


12032 


44800 


2F 


/ 


/ 


175 


AF 


257 


48 


12288 


45056 


30 








46 


30 


060 


49 


12544 


45312 


31 


1 


1 


177 


B1 


261 


50 


12800 


45568 


32 


2 


2 


178 


B2 


262 


51 


13056 


45824 


33 


3 


3 


51 


33 


063 


52 


13312 


46060 


34 


4 


4 


180 


B4 


264 


53 


13568 


46336 


35 


5 


5 


53 


35 


065 


54 


13824 


46592 


36 


6 


6 


54 


36 


066 


55 


14080 


46848 


37 


7 


7 


183 


87 


267 


56 


1433G 


47104 


38 


8 


8 


184 


B8 


270 


57 


14592 


47360 


39 


9 


9 


57 


39 


071 


58 


14848 


47616 


3A 


« 


■ 
■ 


58 


3A 


072 


59 


15104 


47872 


38 


« 
1 


V 


187 


BB 


273 


60 


15360 


48128 


3C 


< 


< 


60 


3C 


074 


61 


15616 


48384 


3D 


S 


s 


189 


BD 


275 


62 


15872 


48640 


3E 


> 


> 


190 


BE 


276 


63 


16128 


48896 


3F 


t 

* 




63 


3F 


077 



Binary 



Odd Parity 
Dec Hex Oct 



BCD EBCDiC 




T^ 



jsm 



tUL 



py-TQ 1 p 







64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

S3 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 
94 

95 

96 

97 

98 

99 

100 

101 

102 

103 

104 

105 

106 
107 

108 

109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 



Even Parity; bit 7 OR'd in to make total number of bits Even 
Odd Parity: bit 7 OR'd in to make total number of bits Odd 



74 



Dec x256 



x256 
+ 32768 



Hex 



CBM Even Parity 

True Dec He>; Oct 



Binary 



Odd Parity 
Dec Hex Oct 



BCD EBCDIC 



16384 

16640 

16896 

17152 

17408 

17664 

17920 

18176 

18432 

18688 

18944 

19200 

19456 

19712 

19968 

20224 

20480 

20736 

20992 

21248 

21504 

21760 

22016 

22272 

22528 

22784 

23040 

23296 

23552 

23808 

24064 

24320 
24576 

24832 

25088 
25344 

25600 

25856 
26112 
26368 
26624 
26880 
27136 
27392 

27648 

27904 

28160 
28416 
28672 
28928 
29184 
29440 
29696 
29952 
30208 
30464 
30720 
30976 
31232 
31488 
31744 
32000 
32256 
32512 



49152 

49408 

49664 

49920 

50176 

50432 

50688 

50944 

51200 

51456 

51712 

51968 

52224 

52480 

52736 

52992 

53248 

53504 

53760 

54016 

54272 

54528 

54784 

55040 

55296 

55552 

55808 

56064 

56320 

56576 

56832 

57088 

57344 

57600 

57856 

58112 

58368 

58624 

58860 

59136 

59392 

59648 

59904 

60160 

60416 

60672 

60928 

61184 

61440 

61696 

61952 

62208 

62464 

62720 

62976 

63232 

63488 

63744 

64000 

64256 

64512 

64768 

65024 

65280 



40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

4A 

4B 

4C 

4D 

4E 

4F 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

5A 

58 

5C 

5D 

5E 

5F 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

6A 

68 

60 

6D 

6E 

6F 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

7A 

7B 

70 

7D 

7E 

7F 



a 
b 
c 
d 

e 
I 

9 

h 

r 

J 

k 

I 

m 

n 

o 

P 

q 

r 
s 
I 
u 

V 

w 

X 

V 

2 

[ 

\ 

1 
t 



A 
B 
C 
D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

O 

P 



R 

S 

T 

U 

V 

w 

X 

Y 

z 



\ 

] 



a 
b 
c 
d 

e 
f 

g 

h 

I 
i 

k 

I 

m 
n 


P 

q 

r 

5 
t 
U 
V 

w 

X 

y 

z 

{ 
\ 



DEL 



192 
65 
66 
195 
68 
197 
198 
71 
72 
201 
202 
75 
204 
77 
78 
207 
80 
209 
210 
83 
212 
85 
86 
215 
216 
89 
90 
219 
92 
221 
222 
95 
96 
225 
226 
99 
228 
101 
102 
231 
232 
1Q5 
106 
235 
108 
237 
238 
111 
240 
113 
114 
243 
116 
245 
246 
119 
120 
249 
250 
123 
252 
125 
126 
255 



CO 
41 
42 
. C3 
44 
C5 
C6 
47 
48 
C9 
CA 
4B 
CC 
4D 
4E 
CF 
50 
D1 
D2 
53 
D4 
55 
56 
D7 
D8 
59 
5A 
DB 
5C 
DD 
DE 
5F 
GO 
El 
E2 
63 
E4 
65 
66 
E7 
E6 
69 
6A 
EB 
6C 
ED 
EE 
6F 
FO 
71 
72 
F3 
74 
F5 
F6 
77 
78 
F9 
FA 
7B 
FC 
7D 
7E 
FF 



300 

101 

102 

303 

104 

305 

306 

107 

110 

311 

312 

113 

314 

115 

116 

317 

120 

321 

322 

123 

324 

125 

126 

327 

330 

131 

132 

333 

134 

335 

336 

137 

140 

341 

342 

143 

344 

145 

146 

347 

350 

151 

152 

353 

154 

355 

356 

157 

360 

161 

162 

363 

164 

365 

366 

167 

170 

371 

372 

173 

374 

175 

176 

377 
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%\i\Ui\6\6\(f \ii\ 
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64 
193 
194 

67 
196 

69 

70 
199 
200 

73 

74 
203 

76 
205 
206 

79 
208 

81 

82 
211 

84 
213 
214 

87 

88 
217 

218 
91 
220 
93 
94 
223 
224 
97 
98 
227 
100 
229 
230 
103 
104 
233 
234 
107 
236 
109 
110 
239 
112 
241 
242 
115 
244 
117 
118 
247 
248 
121 
122 
251 
124 
253 
254 
127 



40 

CI 

02 

43 

C4 

45 

46 

07 

08 

49 

4A 

CB 

40 

CD 

CE 

4F 

DO 

51 

52 

D3 

54 

D5 

D6 

57 

58 

D9 

DA 

5B 

DC 

5D 

5E 

DF 

EO 

61 

62 

E3 

64 

E5 

E6 

67 

68 

E9 

EA 

68 

EO 

6D 

6E 

EF 

70 

F1 

F2 

73 

F4 

75 

76 

F7 

F8 

79 

7A 

FB 

70 

FD 

FE 

7F 



100 

301 

302 

103 

304 

105 

106 

307 

310 

111 

112 

313 

114 

315 

316 

117 

320 

121 

122 

323 

124 

325 

326 

127 

130 

331 

332 

133 

334 

135 

136 

337 

340 

141 

142 

343 

144 

345 

346 

147 

150 

351 

352 

153 

354 

155 

156 

357 

160 

361 

362 

163 

364 

165 

166 

367 

370 

171 

172 

373 

174 

375 

376 

177 




wm 



Eto 
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imoiQiQicMixg] 
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■OTho-rrrrh 




OMHIpl 



fiQiiMigiOiji^ 



7C 

01 

02 

03 

04 

C5 

06 

07 

C8 

09 

D1 

D2 

D3 

D4 

D5 

D6 

D7 

D8 

D9 

E2 

E3 

E4 

E5 

E6 

E7 

E8 

E9 

NA 

EO 

NA 

NA 

6D 

79 

81 

82 

83 

84 

85 

86 

87 

88 

89 

91 

92 

93 

94 

95 

96 

97 

98 

99 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

CO 

6A 

DO 

A1 

07 



u 

< 

UJ 

o 



s 





a 
S 



u 

.e 
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Network Phone Numbers 



a 

I 



CompuServe is offering a 30 minute free demonsiraTion To access The system, dial your 
local F>eiwork that supports CompuServe Once connected, type a carnage return. 

Vflien asked Host l^ame. type. CIS 
When asked User ID, type. 77770, TOT 
When asked Password type FREE-DEMO 



The following letters are used lo dentrty the networ*t services. 



CANADA 




AnMrlB{AB) 




403 264'93'JO D Calgary 




4034200155 Edmonton 




403-79^2884 D FortMcMurray 




403-53&O100 D Grande Prairie 




403-329-3755 D Uihbridgt 




403-526-65S7 D MedfcmeHat 




4O3-343-7200 D Redl>er I 




BritUh ColmubU (BC) 




60-^-374-5941 D Kamioops 




604-86*0331 D Kelowna 




604-354-4411 D Nelson 




604-564-4060 D PrinceGeorge 




604-635-7221 D Terracf 




604-687-6280 C Vancouver 




604-687-6138 C Vancouver 




604-687-6043 C Vancouver 




604-689-8601 D Vdncouvp 





604-388-9300 D ViciMla 



MuftobkfMB) 



204-725-0878 D 

204-63S-9244 D 

204^22-6237 D 

204-239-JI66 D 

204-785-8625 D 

204-326-9S26 D 

204-7 7M 46 [ D 

204-475-2740 D 



Brandon 

Dauphin 

Morden 

Porrgla Prain 

Selkirk 

St^intHch 

Thompson 

Winnipeg 



New Brunnvick fNB) 



506-548-4461 
SOfr 759^561 
506-739-6621 
506454-9462 

506-854- ;0 78 
506-622-1451 
506-693-7399 

50e-328-9361 



D Baihursr 

D Campberilon 

D E^mundston 

D Fredfir^clon 

D Moncton 

D NewcasMe 

D Same John 

D Woodsroch 



NrwftnmdludlNF) 



70^7264920 D Sl.Johns 



r^oviScodafNS) 



902-667-5035 D 

902-543-6850 D 

902477-2000 D 

902-678-1030 D 

902-752-0944 D 

902-539-7010 D 

902 -66: -3? 58 D 



Amherst 

Bridgewdfer 

Halifax 

Kenlvfile 

New Glasgow 

Sydney 

Truro 



ODtuio(ON) 



416-791-8900 

519-756^HX10 

613-345-0520 

613-589-2175 

519-354-7710 

41^823-6000 

61^938-9700 

519-622-1714 

416-523-6800 

6 J 3-549-7720 

5l9-S79<t0O9 

51^79-7500 

416-357-2702 

705-476-3900 

416-579*920 

613-567-9100 

705^748-6940 

519^336-9920 

705-9424960 

416-688-5620 

705-673-9602 

807-623-9644 

416-366-1869 

416-368-4000 

519-973-1000 

519485-5220 



D Brampton 

D Branlford 

D BrockvilFe 

D Chatk River 

D Charham 

D Clarkson 

D Cornwall 

D Gall 

D Hamillon 

Kingston 

D Kilchner-Wirloo 

D London 

D Niagara FaJIs 

D North Bay 

D Oshdwa 

D Ociawa 

D Peterborougti 

D 5«rnja 

D SaLili Sre. Marie 

D Si. Catharines 

D Sudburv 

D Thunder Bay 

C Toronto 

D Toronto 

D Windsor 

D Wgodsrock 



Prince Edwu^ UIWKl(PE> 



903-569-3391 D Charlnriptown 



PtovIpct pf Quebec <PQ) 



319477-7151 
514-375-1240 
514-759-8340 

418-54&-2272 
514-87&O4S0 
413-6474690 
SI 9-566-2770 
514-743-3381 
514-744-9270 
514-346-8779 
514432-3453 



D Drummondville 

D Granby 

D JolieTte 

D Jon qu he re 

D Woriireai 

D Quebec City 

D SJierbrooke 

D Sorel 

D Sr Hyacinihe 

D St Jean 

D Si. Jerome 



819-373-2600 D Trois Rivieres 


534-377-1260 D Vallevlield 


SukAtchewma (SA) 


30G-e93-76]l D MooseJav, 


306-922-4233 D Prinre Albert 


305-565-0111 D Reglna 


306-66.>f^'l60 D Saskatoon 


USA 


ALukalAK) 


907-276-0271 G Anchoraee 


907-3 3S- 73 22 T Anchorage 


907456-3282 T Fairbanks 


907-586-9700 G Juneau 


907-789-7009 T Juneau 


907-659-2777 T PrudhoeBav 


AUbuualAL) 


205-236-2655 T Annisron 


205-328-2310 Bessemer 


205^79-2250 C eirniingham 


205-879-2280 C Birmingham 


205-328-23 iO G Birmingtiam 


205-9424 141 T Bi rmin gham 


205-793-0914 T Doihan 


205-767-7960 G Rorence 


205-5364405 C Hunlsvllle 


20>53 9^2281 G Hunlsville 


205-882-3003 T HunisvtlJe 


205432-1680 G Mobile 


205-343*114 T Mobile 


205-262-0010 C Mnnlgojn?ry 


205-2690090 G Moingonwiy 


' 205-265-4570 T Monlgomery 


205-767-7960 ? Sheffield 


Arkwisu(AR) 


501-782-3210 T aSinilh 


501-321-9741 T HdSprmgs 


501-932-1147 T Jonesboro 


501-666*164 C LlHleRock 


501-666-3478 C LiiileRock 


501-3724616 G UnleRock 


501-666-6886 T UffleRock 


501-75&-22CI T Spnnfldale , 



Arizi>aB(AZ> 



602-256-3951 C 

602-254-0244 G 

602-256-2951 C 

602-254-0244 G 

602-254-5811 T 

602-256-295! C 

602-254-024^ G 

602-256-2951 C 

602-254-0244 G 

602-748-2004 C 

602-74^2009 C 

602-747-0107 C 

602-79(Kr764 T 



M«a 

Mesa 

Phoencx 

Phoeni? 

Phoenix 

ScoHsdale 

Scoitsdale 

Tempt 

Tetnpe 

Tucson 

Tucson 

Tucion 

Tucson 



CiililDru[a(CA) 



2I3-507-O9O9 


C 


Al ham bra 


818^308-1800 


T 


Aibdcnbra 


7I4-5209724 


C 


Anaheim 


714-5209733 


c 


Anaheim 


714-558^61 


G 


Anaheim 


714-96&0313 


T 


Anaheim 


415-778-3420 


T 


Anrloeh 


Sl8-30e-)800 


T 


Arcadia 


805-323-769! 


C 


Baker^ield 


805-327-3146 


G 


Baker^ield 


80^325-8366 


T 


Bakerslield 


415-366-1092 


T 


Belmont 


S3 S- 739-9002 


T 


Beverly H1IJ5 


81 S-84 1-7890 


T 


Butbank 


415-591-0726 


G 


Bufltngame 


415-9524757 


T 


Burlingame 


40B-9BO-81OO 


T 


Campbell 


213-306-2984 


G 


Canc^a Park 


316-789^9002 


T 


Canoga Park 


4 15-581-263 J 


C 


Castro Valley 


916-893-1876 


T 


Chico 


714-824-9000 


C 


Colton 


7I4-37O1200 


T 


Colton 


213-ST6-1007 


G 


Complon 


415-676-2834 


G 


Concord 


4 15-682 3351 


T 


Concord 


714-371-2291 


T 


Corona 


213-330-1630 


G 


Covina 


714-5944567 


T 


Covina 


213-390-9617 


C 


Culver Ciiy 


408-249-5361 


C 


Cupertino 


408-294-9119 


G 


CupeTrinc 


408-980-8100 


T 


Cupe^'^o 



916-753-3722 

714-594-4567 

213-507-0909 

213-&401281 

6 1 9-74 L-7 756 

619-941-6700 

707445-3231 

415490-7366 

209-252-1 S92 

209-2334)961 

209442432S 

7 14-558-606 J 

714-398-9820 

714-966^)313 

818-507-0909 

4I&^1-13S2 

415-430-2900 

213-937-3580 

213-689 9040 

714-558-6061 

2 33-937-3580 

213-689-9040 

714-851-9612 

714-756-8341 

305-945-784 1 

213-591-8392 

213-548-6141 

2I3435J3900 

408-249-5361 

415-856-9995 

408-930-SlOO 

313-739-8906 

213-73*037] 

213-937-3580 

213-689-9040 

2I3-62&-24O0 

805-985-7843 

213-321-2257 

213-306-29S4 

213-321-2257 

415-366-1092 

818-789-9002 

209-576-2852 

209-571-0408 

408-375-2675 

408-9&8-87e2 

415^56-9995 

408-980-8100 

818-982-1813 

707-257-2656 

7I4-&51-9612 

7I4-55S-6061 

714-75e-8341 

318-789-9002 

21 3-404-22 J7 

213-435-0900 

415-336-4911 

415-430-2900 

714-5944567 

805-656*760 

805-985-7843 

619-320-0772 

415-591-559! 

415-5915846 

415-355-9995 

415-366-1092 

213-507-0909 

e]&^308-l800 

415-682-3851 

41&S4&C823 

415462-8900 

714-623-2651 

714-5944567 

305-935-7343 

619-487-664* 

61M85-1990 

9lfr223-0449 

415-591-0726 

415-366-1092 

714-359-7801 

714-824-9000 

714-37O120C 

916-9714681 

916448-6262 

916448-4300 

4084434940 

408-4434333 

714-381-3469 

714-624-9000 

714-370-1200 

415-9524757 

415-591-0726 

415-366-1093 

714498-9504 



T Davis 

T Diamond Bar 

G ElMonle 

T El Segundo 

G Escondido 

T Escondido 

T Eureka 

T Fremont 

C Fresno 

C Fresno 

T Fresno 

G FullerTon 

G Garden Grove 

T Garden Grove 

G Qendile 

G Hayward 

T Hay^vard 

C HoJiy^vood 

G Hollywood 

G HuntLnglon Bch 

G ingle wood 

G hglewood 

C Irvine 

T Irvine 

T Lancaster 

C Lung Beach 

C Long Beach 

T Long Beach 

C Los Alios 

G Los Altos 

T LosAlto? 

C L05 Angeles 

C Los Angeles 

G Los Angeles 

G Los Angeles 

T Los Angeles 

T Mantea 

T MarVi^ra 

G Marina Del Rey 

T Marina Del Rey 

T Menio Park 

T Mission Hills 

G Modesto 

T Modesto 

G Monlerey 

C M[ View 

G Mt View 

T Mt View 

C N. Hollywood 

T Napa 

C Newport Beach 

C Newport Beach 

T Newport Beach 

T Nonhridge 

G Norwaik 

T Nor%val}( 

G Oakland 

T Oakland 

T Ontario 

G Oxnard 

T Oxnard 

T Palm Springs 

C Palo Alto 

C Palo Alto 

G Palo Alto 

T Palo Alto 

G Pasadena 

T Pasadena 

T Pleasant Hill 

C Pleasanlon 

T Pleasanlon 

C Pomona 

T Pomona 

T Port Huenene 

C Ranctio Eicmardo 

T Rancho Bernardo 

T Redding 

G Redwood Ciiy 

T Redwood CJiy 

C Rivefiide 

G Riverside 

T Riverside 

C Sacrarrierilo 

G Sacramenio 

T Sacramento 

G Salinas 

T Salinas 

C 5an Bemadino 

G San Bernadino 

T San Bernadino 

T San Bruno 

G San Carlos 

T San Carlos 

T San Clemente 



C - CompuServe netwDfk 




T = Tymnet rietwork 






G = GTE Telenet network 




D - Data Pac network 




619-233-6021 C San Diego 


203-235-5180 T 


Mender 


619-28^^91 C SanDi^o 


20^624-5954 G 


I MLlfOEd 


619-231-1922 G SanDi^o 


203-624-5954 G 


1 New Haven 


619^296-3370 T San Diego 


203-773-0032 T 


New Haven 


818-789-9003 T San Fernando 


203444-1709 T 


New London 


415-9564281 C San Frandsco 


203-771008? T 


North Haven 


415-956-4191 C San Franosco 


203-22&^52S0 T 


NorwaJk 


415-362-6200 C San Francisco 


203444-1709 T 


Norwich 


415-974-1300 T San Frandsco 


203-967-4539 C 


Stamford 


408-249-5361 C San Jose 


203-348-0737 G 


Stamford 


408-249-5473 C San Jose 


203-96SJXK)0 T 


Stamford 


403-294-9119 G San Jose 


203-574-0500 C 


Waterbury 


408-93O8I00 T SanJose 


203-7534512 G 


Warerbury 


a05-54&^4l T SariLulsObispo 


203-73>5994 T 


Wawrbury 


415-591-5846 C San Maieo 


203-247-9479 G 


West Hanford 


415-591-5591 C San Mateo 


203-7:3-0032 T 


West Haven 


415-591-0726 G S^n Maleo 


203-222-1748 C 


Weaporf 


213-54S-6I4I G San Pedro 


203-226-2704 C 


Weapon 


213-435-O9O0 T San Pedro 
415492-0752 G San Ralaei 
415-492-9320 T San Rafael 
714-558^061 G Santa Ana 


203-22^^5250 T 


W«tporr 


DiBtriet of CohuDbia (DCl 


703-352-7500 C 


Washington 


714-966-0313 T SantaAna 


703-341-9834 C 


Washinstofl 


805-632-5361 G Santa Barbara 


202429-7896 G 


Wash]ngfon 


805-963-9241 T SantaBarbara 


703-69 1-S390 T 


Wash]ng[on 


409-988-8762 C SajitaClara 
408-294-9119 G SantaClara 
408-980-8100 T Santa Cfara 


703-691-8200 T 


Washington 


Delawv«(DEl 


302-67&O449 T 


C>over 


408425-8455 G Santa Cm^ 


302-652-3732 C 


Wilmingion 


408475-0981 T SantaCrviz 


302-454-77IO G 


Wtlminaion 


213-306-2984 G SantaMonica 


303-652-2060 T 


WifmiriRion 


213-821-2257 T SantaMonica 


^^^fc ^ . . 3 — 


I J p ■■ ^ 


707-578-9325 G Santa Rosa 
707-527-6180 T Santa Rosa 


riorlciM irn 1 


305-36^300 G 


BocaRalon 


818-789-9002 T Sherman Oaks 


305-395-7330 T 


Boca Raton 


818-355-4816 C Sierra Madre 


813-323-4036 G 


CJearwirer 


209465-7251 C Stockton 


813-796-2166 T 


CJearwarer 


209473-2056 G Stockton 


904-252-9914 G 


Daytona Beach 


209467-0601 T Slocklon 


904-2554783 T 


Daytona B«ach 


408-294-9119 G Sunnyvale 


305-771-6074 C 


F[ Uuderdale 


408-980-8100 T Sunnwale 


305-772-3240 C 


Ft Liudenlale 


805499-OW C Thousand Oaks 


305-7644505 G 


Ft. Uudercble 


3054990371 C Thousand Oaks 


305-463-0882 T 


Ft Laudefdak 


805496-3473 T Thousai^ Oaks 


813-337-0308 G 


FtMy^ri 


213S42431I C Torrance 


613-936-4221 T 


Fi_ Myers 


213-548-6141 G Torrance 


305466-0661 T 


Fl. Pierce 


707-557-0333 T Valiejo 


904-377-3005 C 


Gam«sville 


S13-902-O932 C Van Wuys 


904-376^939 T 


CdLnesville 


313-902-0934 C Van Nuys 


305463-0382 T 


Hollywood 


818-789-9002 T Van Nuys 


904-246-9961 C 


Jacksonvtlle 


305-656-6760 G Ventura 


904-241-8191 C 


Jacksonvtile 


805-985-7343 T Ventura 


904-353-1 SI 3 G 


Jacksonville 


209*25-5523 T Visalia 


904-721-8100 T 


JacksonvilJ? 


619-941-6700 T Vista 


813-683^366 G 


Iceland 


415-933-9550 T Walnut Creek 


813-683-5776 T 


Lakeland 


714-5944567 T WeslCovina 


305-34 T -0020 T 


Longwood 


813-887-3160 C Wnnriland Hill^ 


305-6764336 T 


h^el bourne 


415-856-9995 G Woodside 


305-4590671 T 


Merrttt IsJe 


CokirulotCO) 


305-667 3:jei C 


M]arni 


303-629-5563 C Aurora 


305-372-0230 G 


mjui 1 ij 

Ulamj 


303-337-6000 G Aurora 


305*24-7900 T 


Miami 


303-629-5563 C Boulder 


904-351-0070 T 


Ocala 


303-337-6000 G Boulder 


305-273-3730 C 


Orlando 


303-330-9210 T Boulder 


305-37^^805 C 


OrJando 


303-596^)910 C Colorado Sprngs 


305-4224088 G 


Orlando 


303-635-5361 G Colorado Sprngs 


30&*1 1-0020 T 


Orlando 


303-590-1003 T Colorado Sprngs 


305-723 2353 C 


Palm Bay 


303-629-5563 C Denver 


904-769-9446 T 


Panama Ctly 


303-629J)668 C Denver 


9044384562 G 


Pens3Cofa 


303-337-6000 G Denver 


904-477-3344 T 


PensAcola 


303-830-9210 T Denver 


305^941-5445 C 


Pompa no Beach 


303-221-0687 T FonCollins 


813-921-3369 C 


Sarasota 


303-241-I8S5 C Grand Junction 


813-365-6980 T 


Sarasota 


303-241-1889 C Grand Junction 


813-3234026 C 


St- Pelersburg 


303-356^25 T Greeley 


813-796-2166 T 


S)_ PeiersburB 


303-629-5563 C Uikewood 


904-224*021 C 


Tallahassee 


303-337-6000 G Uikewood 


904-22 24 144 C 


Tallahassee 


303-543-3313 T Pueblo 


904-681-1903 G 
904-878-2267 T 
8l3-875<>633 C 


Tallahassee 

Tallahassee 
Tamp^ 


CoDiwctinil (CT) 


203-242-7140 T Bloomfield 


203-936-0001 C Bridgeport 


813-224-9920 G 


Tampa 


203-335-5055 G Bridgeport 

20^67-6031 T Bndgepon 
203-797-0467 C Danbury 
203-794-9075 G Danbuiy 
203-797-9539 T Danbury 

203-965JXMXi T Darien 


813-932-7070 T 


Tampa 


305-833-6691 C 


West Palm Buch 


305471-9310 T 


West Palm B«ach 


313-688-5776 T 


Winterhaven 


Georjpa(GA) 


912-833-2246 T 


AJbany 


203-225-5250 T Fairlield 


40+^5494524 G 


r 

AS hens 


20^34841787 G Greenwich 


404-54&O167 T 


Athens 


203-236-5931 C Harllord 


404-237-3113 C 


Atlanla 


203-236-3,sat C Hartford 


404-237-3003 C 


Atlanta 


203-247-9479 G Hartford 


404-577-3911 C 


Atlanta 


203-242-7140 T HatrJord 


40444&O270 T 


Atlania 



76 



404-733-03-16 C 

4GA-7SO-A\iS G 

404^722-7%? T 

404-57 S -0556 C 

404-327-0396 T 

9l2^74MOn G 

9^2-744-0605 T 

404-424-0025 T 

404-291-1000 T 

913-236-2605 G 

912-232-6751 T 



Augusia 

August 

Cdumbus 

Columbus 

Macon 
Maccn 

Rome 

Savannah 

Savannah 



Hawjiii(HF) 



ftO«-524-8nO G 
808-52 &^ 450 T 



Honoluiu 
HonoJiilu 



kn«A(lA) 



319-364-0911 G 

31^363-7514 T 

402-341-7733 G 

319-324-2445 G 

309-79*^731 T 

515-270-9410 C 

515-270^1581 C 

515-288-4403 G 

515-277-7752 T 

3 T 9-55^-8263 T 

31^351-1421 G 

319-354-7371 T 

515-75^667 T 

712-252-1683 T 

319-233-9227 T 



Ceda; Ka[iiils 
Cedar Rapids 
Council BiuHs 
Davenporr 
Davenport 
De^ Moijio 
I>es Nicrirte^ 
D« Moines 
Des Moine& 
Dubuque 
Iowa Ciiy 
[owa City 
N^arshalltown 
Sioux Cji>' 
Warerioo 



rdAha(1D) 



208-384-5660 C Boise 

208-384-5666 C Boise 

20?-343-O6n G Boise 

20?-34 3-0404 T Boiw 

208-523-2964 T Idaho Falls 

2OS-23J-2501 T Pocaiello 



IIUnoiB(IL> 



312-938^500 


G 


Arlmgron Hghls 


312-896-2137 


C 


Aumra 


312-S59-84S3 


G 


Aurora 


312-859-1143 


T 


Auiora 


618-277-9806 


T 


Belleville 


217-384-6428 


G 


Champaii^n 


217-356^7552 


T 


Champaign 


312-443-1250 


C 


Chicago 


312-332-7382 


C 


Chicago 


312-938^500 


G 


Chicago 


312-932-1601 


T 


Cfiiiago 


3I2-938JJ500 


G 


Cicero 


217-431-3133 


T 


DajiviHe 


217-422-0835 


G 


Decarur 


217-423-0612 


T 


Deca[ur 


312-791M400 


T 


Downers Grove 


314-42M990 


G 


£a^ SI. Louis 


312-77 J -9667 


T 


Fortsi Park 


835-233-5585 


T 


Fre?port 


3L2-79(M400 


T 


Qen Ellyn 


815-722-0703 


G 


Joliet 


SI 5-727- 1019 


T 


Jollet 


315-932-0350 


T 


Kankakw 


312-438-3771 


T 


Lake Zurich 


31 2-362 -0S20 


T 


Libertyville 


312-953-9680 


C 


Lombard 


21^3*6353 


T 


Merrill ville 


31?-9384)500 


G 


Oak Park 


312 932-7370 


C 


Oakbrook Terr. 


30^37-8570 


G 


Peona 


309-637-5961 


T 


Peoria 


309-794-0731 


T 


Rock Inland 


8I5-965JMO0 


G 


Rocklord 


8lS-39^«}90 


T 


RocJtlord 


312-93SOSOO 


C 


Skokie 


217-522-5101 


c 


Spnngfietd 


217-753-1373 


G 


Sprmgtield 


217-753-7905 


T 


Springfieid 


312-859-1143 


T 


S( Charles 


217-384-6428 


G 


Urbana 


217-356-7552 


T 


Urbana 


312-79CU4400 


T 


Wheaton 


lDdittu(lN) 


812-332-1344 


G 


Bloommgton 


812-424-7693 


G 


Evannijle 


312-16*5181 


T 


Evan^ilte 


219447-0573 


C 


Ft Wayne 


219426-2268 


C 


Fr Wavne 


219422-2531 


T 


Ft. Wayne 


219-882-8800 


G 


Gary 


219-838-6353 


T 


Highland 


317-63S-2S17 


C 


Indianapolis 


3!7-63&^2762 


C 


Indianapolis 


317-635-9630 


G 


Indianapolis 


317-257-3461 


T 


Indianapolis 


317455-2460 


G 


Kokomo 


317-452-8241 


T 


Kokomo 


317-742-U65 


G 


Lafayette 


317-742-0189 


T 


Lafayetle 


317-664-9033 


T 


Marion 


21^233-7104 


G 


Mishawka 



317-2844474 
219-674-5171 
219-233-7104 
219-233-7104 

219-234-5005 
812-234-8429 

812-232-3605 



T 
C 
G 
G 

T 
G 



Muncie 
Osceola 
Osceola 
South Bend 
South Bend 
Terre Haul? 



T Terrc Haule 



K«n»«(KSl 



816-221-9900 G 

913-334-1544 T 

913-749JJ27I T 

933-682-2660 T 

933-776-53S9 T 

913-384-1544 T 

913^23-7186 T 

913-384-1544 T 

913-233-9S80 G 

913-233-1682 T 

31&6S9-S7G5 C 

316-262-5669 G 

316-265-1241 T 



Kansas Ciry 

Kansas Cily 

Lawrence 

Leavenworth 

Manhalten 

Mission 

Salina 

Shawnee h^i^ion 

Topeka 

Topeka 

Wichila 

Wichita 

Wichita 



Kentucky (KY) 



502-782-7941 G 

502-782-0436 T 

502-8754654 G 

606-259-3445 C 

606-233J3312 G 

506-253-3463 T 

502-581-9526 C 

502-589-5580 G 

502499-7110 T 

502-685-1318 T 



Bowling CfKH 

Bowling Cre?n 

Franklon 

Lexington 

Lexington 

Lexington 

Louisville 

Louisville 

Louisville 

Owensboro 



Loniaiuia (LA> 



318-443^9544 

504-273-0134 

504-343-0753 

504-924-5102 

31S^234-I095 

318-237-9500 

3 18"* 36- 1633 

31P-387-0879 

318-387-6330 

318-322-4109 

504-948-9542 

504-949-2086 

504-524-4094 

504-524-4371 

318424-5380 

318-221-5833 

318-688-5840 



T Alexandra 

C Balon Rouije 

G Balon Rojije 

T Baion Rouge 

C Lalayetle 

T LalayeTte 

T [jkeCharJe* 

C Monroe 

G Monroe 

T Monroe 

C New Orleans 

C New Orleans 

G New Orleans 

T New Orleans 

C Shreveporl 

G Shieveport 

T Shreveport 



MaaMchmtttofMA) 



413-256-8194 C 

617-292^0600 G 

617-226-4471 T 

617-267 2569 C 

617-292-0600 G 

617-292-1900 T 

617-586-9803 C 

617-584-&B73 T 

617-292-060Q G 

617-272-3615 C 

617-267-2569 C 

617-292-0600 G 

617-292-1900 T 

413-781-3811 G 

617-371-0354 C 

617-fi7S-17S0 T 

617-343^460 T 

617-875-3814 C 

617-62frl264 T 

617-352-2328 C 

433-781-3811 G 

617-568^19 C 

617-681-8602 T 

617-863-1550 C 

617-452-0819 T 

617-397-1779 C 

617-359-7603 C 

617-292-0600 G 

6W-533-2722 C 

6(7-*7&4>6S3 C 

617-99&S596 T 

6 L 7-267-2569 C 

617-292-0600 G 

413-442-6965 T 

617-267-2569 C 

617-292-0600 G 

617-292-0600 G 

413-734-7362 C 

4E3-78I-38H G 

413-781-5830 T 

617-822-7799 T 

6l7-89fM;232 C 

6W-292-0600 G 

617-366-3577 C 

617-935-2057 T 

617-540-7500 G 

617-793-9839 C 

617-7554740 G 

617-791-9000 T 



Amhersr 

Ariingion 

AtMeboro 

Boston 

Boston 

Boston 

Brock Ion 

Brockton 

Brook line 

Burlington 

Cambridge 

Gsmbridge 

Cambridge 

Chicope* 

Conco'd 

Fall River 

FilchbufS 

pram! nfl ham 

Framingham 

Georgetown 

Holyoke 

Hudson 

Lawrence 

Lexingron 

Lowell 

Maynard 

Medfield 

Medford 

Medway 

Mendon 

Mew BedlOTd 

Newton 

Newlon 

PittslieJd 

Quinty 

Quint^ 

Somerville 

Spimglield 

Springlield 

Spfingfield 

Taunron 

Waltham 

Waltham 

W'eslboro 

Woburn 

Woods Hole 

Worceslei 

Worcester 

Worce^er 



MvyteDdfMD) 



301-272-3300 T 

301-224-8550 G 

301-254-7113 C 

30 1 -962-50 10 G 

301-547-8100 T 

202^29-78% G 

301-652-0800 T 

301-722-7710 T 

301-962-5010 G 

301-293-1072 T 

301-293-1072 T 

301-55&^200 C 

301-293-1072 T 

202-129-7896 G 

301 -652-0800 T 

202-429-7896 G 

301-962-5010 G 



Aberdeen 
Annipolis 

Baltimore 

Baltimore 

Baltimore 

Berhesda 

Chevy Chase 

Cun^beriand 

Dunijalh 

Frederick 

Hagerstown 

HyaftBvjIle 

Myersville 

Rockville 

Rodlfville 

Silver Spring 

Towson 



Main« 



fME^ 



207-785-0645 


T 


Ajburn 


207-622-3123 


G 


Augusta 


207-94 7- U 96 


T 


Ban^r 


207-947- 1 196 


T 


Brewer 


207-a3&-S505 


C 


Camden 


207-766-0645 


T 


Lewisfon 


207-773-4219 


G 


Portland 


207-775-5971 


T 


Portland 



MichigMi (Ml) 



313-761-1203 C 

313-996-5995 C 

313-662-8282 T 

616-96&0929 G 

616-962' 1851 T 

616-925-3334 T 

616-775-6089 T 

313-567-3405 C 

313-567-4910 C 

313-964-5538 C 

313-952-2870 T 

517-32I-238S C 

313-238-6202 C 

313-235-8517 G 

313-732-7303 T 

517-695-6751 T 

616-774-0966 G 

616^59-2304 T 

517-789*133 T 

5I7-7S2-0584 T 

616-344-229S C 

616-344-5312 C 

616-345-3088 G 

616-388-2130 T 

5n-32t-238B C 

517-484-0062 G 

517482-5721 T 

616-723-6071 T 

517-695^751 T 

616-725^136 T 

313-459^8900 T 

313-985-6005 T 

517-893-1161 C 

517-790-5166 G 

51 7-695-6751 T 

313-S27-4710 G 

3)3-424-8034 T 

616-925-3134 T 

61&-947-0050 T 

313-362-2540 C 

313-575-9152 C 



Ann Arbor 

Ann Arbor 

Ann Arbor 

Balile Creek 

Barile Creek 

Benton Hbr/5lJ 

CadilJac 

Detroil 

Delroir 

Delroil 

DeiroiE 

£a^ Lansing 

Flinr 

Flint 

Flinr 

Freeland 

Grand Rapids 

Grand Rapids 

Jackson 

Jackson 

Kalamazoo 

Kalania700 

Kalamazoo 

KalaEELa?[>u 

Lansing 

Lansing 

Lansing 

Manislee 

Midland 

Muskegon 

Plymoulh 

Pon Huron 

Saginaw 

Sd^inaw 

Sdgmaw 

South field 

South field 

SUoe/ Benton H 

Traverse Ciiy 

Troy 

Warrc-n 



^«pnqQlM(Mf^ 



218-722-1719 G 

218-722-7441 T 

507-625-9481 T 

612-342-2207 C 

612-341-2459 G 

612-333-2799 T 

507-289-1900 T 

612-252-9093 T 

612-341-2459 

612-333-2799 T 



Dululh 

Dululh 

Mankato 

Minneapolis 

Minneapolis 

Minneapolis 

Rofhester 

St. Qoud 

S(. Paul 

Si. Paul 



Mi«wuri(MO) 



314-731-8002 T 

314-87S-U90 r 

314-42M990 G 

314-634-5178 G 

314-634-8323 T 

417-782-3037 T 

816-174-3770 C 

816-221-9900 G 

913-384-1544 T 

314-364-3486 T 

417-864-4814 G 

417-831-5044 T 

816-232-1897 T 

314-241-3101 C 

314-241-3102 C 

314-421-4990 G 

314-731-8002 T 



Bridgelon 
Columbia 
Rorissanr 
Jelterson City 
Jefferson City 
Joplin 
Kansas City 
Kansas City 
Kansas City 
Roll a 

Springfield 
Springfield 
St. Joseph 
Si. LoiiJs 
St. Louis 
Si. Louis 
Sir Louis 



MiMJMippi p><S) 



601-982-0463 C 

601-969-0036 G 

601-35S-9741 T 

601-69JS216 T 

601-769-6502 T 

501-76^673 T 

601-634-6670 T 



Jackion 

Jackson 

Jackson 

Meridian 

Pascagoula 

Pascagoula 

Vicksburo 



MoQlaiu(MT) 



406-245-7649 
406-2524880 

406-586-7638 
406-494-6615 

406-727-0100 
406-^43-0000 
406-721-5900 
406-728-2415 



G 

T 
T 
T 
T 
G 
G 
T 



Billings 

BiiliCLgs 

Boicman 

Burte 

Greai Falls 

Helena 

Missoula 

Missoula 



PiorthCanriiEu(T^C> 



704-252-9134 

704^253-3873 

704-333-6654 

704-333-7155 

704-332-3131 

704-375-2545 

704-376-2544 

919-549-8139 

919-549-8139 

939-549-8952 

919-323-4501 

919-3234202 

919-373-1535 

919-273-2851 

919-27^332 

919-758-7854 

91^-839-2253 

919-882-6858 

919-878-8570 

919-549^339 

919-S29-0536 

919-54^139 

919-343-0770 

919-725-2136 

919-761-1103 



G Asheville 

T AsJieville 

C Cfiariille 

C Charioiie 

G Charioiie 

T Ctiarlolle 

T Charloire 

G Davidson 

G Durham 

T Durham 

G Fayeiieville 

T Fayeiievtile 

C Greensboro 

G Greensboro 

T Greensboro 

T Greenville 

G HighPoini 

T High PomI 

C Ralejgh 

G Raleigh 

T Raleigh 

G Research TrtPik 

T Wilmington 

G Winslon-Salem 

T Winslon-Salem 



Nortb Dakota (ND) 



701-223-6839 T 

701-280^210 T 

701-775-0531 T 

701-563-2256 G 

701-33^1114 T 



Bismark 

Fflr^o 

Grand Forli$ 
Mandan 

Minoi 



NebrMlM(NE) 



402-475-4964 G Uncoln 

402-175^659 T Uncoln 

402 895-5288 C Omaha 

402-341-7733 G Omaha 

4D2-397-0414 T Quiihi 



Ne>v HampBfaijTfNH} 



603-224-1024 G 

603-668-1420 G 

603-623-0409 T 

603-883-0884 C 

603-883-5551 C 

603-88^-8618 G 

603-882-0435 T 

603^31-2302 G 



Concord 

Manchester 

Manchester 

Merrimack 

Nashua 

Nashua 

Nashua 

Portsmouth 



603-893-6200 T Salem 



rtew Jency (NJ) 



60^34Sfl56l 

609-345*888 

201-623-6818 

609-665-7893 

609-665-6244 

609-665-5600 

201-542-2180 

201-894-8250 

201-96^9000 

201-852-8070 

201-852-8502 

301-623-6818 

201-432-4907 

20M60-0100 

20H6OOIS0 

609-596-1500 

201-783-5400 

609-665-5600 

201-455-0275 

201-539-1222 

201-745-2900 

20M84-2275 

201-623-6818 

201-824-1212 

201-898-1935 

201-778-5600 

201-684-7560 

609-665-5600 

201-981-1900 

509-683-4770 

609-683-1776 

609-799-5587 

609-452-1018 



C ANanlicCily 

T Allanrir City 

G Bayonne 

C Cherry Hill 

C Cherry Hill 

T Cherry Hill 

T Ealor.town 

T Englewood Cliff 

C Greenbrook 

C Hackellslawn 

C Hackenslown 

G JeiwyCiTy 

T Jersey CiT> 

T Lyndhursi 

T i^ndhursl 

G Marlton 

C Monldair 

T Mooreslown 

C Mornsto^n 

T Mornaown 

G Nevj Brunswick 

C Newark 

G Newark 

T Newark 

C Parsippany 

G Passaic 

G Parerson 

T Pennsaukin 

T Pi5catii*ay 

C Princeton 

C Princeton 

G Princeton 

T Princeton 



201-445-8346 T 

609-989-^847 G 

609-98&54fl0 T 

201-824-1212 T 

201-625^18 G 

201-785-1480 T 



Rjdgewood 

Trenton 

Trenlffli 

Union 

Union City 

Wayne 



NewMckkof^ 



505-345-3631 C 

505-243-4479 G 

505-242-8344 T 

505-524-1944 T 

505-988-5953 T 



Albuquerque 
Albuquerque 
Albuquerque 
LasCruces 

Santa Fe 



Nevada 0^ 



702-293-0300 T 

702-885-8111 T 

7O2-a7&O056 C 

702-737-6861 G 

702-293J)300 T 

702-786-5308 C 

702-786-5356 C 

702-827-6900 G 

702-885*111 T 



Boulder Cily 
Carson City 
Las Vegas 
Las Vegas 
Las Vegas 
Reno 
Reno 
Reno 
Reno 



NewVorkOY) 



51M39-749I C 

518-4655444 G 

516-458-8300 T 

607-772-1225 C 

607-772-6642 G 

607-772-1153 T 

7J&^74-3751 C 

71^^7-1440 G 

716-845-6610 T 

607'%2-448[ T 

516-667-5565 G 

607-737-9010 T 

51 6-292-0320 G 

516-485-7422 T 

516-681-7240 C 

SJ6^l-7347 C 

516-420-1221 T 

607-257-5601 T 

516-420-1221 T 

516-294-3120 T 

212-422-8820 C 

212-758-4114 C 

212-758-2090 C 

212-73&O099 G 

212-785-5400 T 

213-26&*9ES T 

212-685-1414 T 

212-532-0437 T 

716-285-2561 T 

914^73-2240 G 

914-47JM0I T 

716-158-3450 C 

716-158-3465 C 

716-454-3430 G 

7l6-24&-eO0O T 

516-467-5178 T 

518-165-8444 G 

516-732-2198 C 

315463-6512 C 

315472-5583 G 

315437-7111 T 

716-694-6263 C 

518-465-8444 G 

315-73S-2291 T 

315-797-0920 G 

91+428-9270 C 

914-9494510 C 

914-428-9335 C 

914-328-9199 G 

914-684-6075 T 

SI 6-877-2862 C 



Albany 

Albany 

Albany 

Binghamron 

Binghamron 

Bm^hamLon 

Buffalo 

Buffalo 

Buffalo 

Coming 

Deer Park 

Elmtra 

Hempstead 

Hernpslead 

Hicksville 

HicksviJie 

Hunringion 

lihaca 

fLietville 

Mmeola 

New York 

New York 

New York 

New York 

New York 

New York 

New York 

New York 

Niagara Falls 

Poutfhkeepsie 

Poughkeepsle 

Rochester 

Rochesler 

RocfiESler 

Rochesier 

Ronkonkoma 

Schenectady 

5elden 

Syracuse 

Syracuse 

Syracuse 

Tonawanda 

Troy 

Ulira 

Ulica/Rome 

While Plains 

While Plains 

While Plains 

While Plains 

While Plains 

Willjston Park 



Ohio (OH) 



21&^7-I243 C 

216-667-1237 C 

216-678-5115 G 

21&^53S-1S6I T 

614-594-8364 C 

216-455-2516 C 

216-455-2126 C 

216-452-0903 G 

2f6-455^»66 T 

513-721-2691 C 

5]3-57W]90a C 

513-57^390 G 

SI 3-489-2100 T 

216-771-0723 C 

216-771-6860 C 

216-575-1658 G 

215-241-0024 T 

614-457-2105 C 

614-463-9340 G 

614-221-1852 T 

513-461-1064 C 

513-461-5254 G 

513-223-3847 T 

21^323-5059 G 

216-575-1658 G 



Akron 

Akron 

Akron 

Akron 

Athens 

Canlijn 

Canron 

Canrnn 

CanLon 

Cincmnali 

Gncmnali 

GrKinnali 

Cincinnati 

Cleveland 

Cleveland 

Cleveland 

Cleveland 

Columbus 

Columbus 

Columbus 

Dflylon 

Dflylon 

Dayton 

Elyria 

Euclid 



e 

a 

I 

u 

01 



I 

J 
J 



77 



D3 
C 

a 

I 



1 

s 

a 
I 

S 



iS 



6N^5S7-0932 C 

5] 3-894-1521 T 

2I6-67S-SI15 G 

419-224-3993 T 

419-526-6067 T 

5T3'644JX196 T 

2IG-1S5^66 T 

216-575-1656 G 

513-324-3816 T 

4l9-2SS*n6 C 

-1 1 9-255-7881 G 

419-255-7790 T 

2IS-394-6529 T 

316-743-1296 G 

216-744-5326 T 



Granvllfe 
Hamillon 

Ljma 

Mantlield 

Maryss'jlle 

Nonh Canlon 

Pa cm a 

Springfield 

Toledo 

Toledo 

Toledft 

VVarren 

Voun^Eown 

Voungafown 



OldahoutOlO 



405-223-1552 T 

40S-232-<546 G 
405-233-7903 

405-3 5>f)?45 T 

405-232 4546 G 

405-945-4799 C 

405-946-4360 C 

405-232-4546 G 

405-947-6387 T 

405-634-1112 G 

919-749*301 C 

9fa-749-SS50 C 

9Lfi-SS4^3247 C 

918-582-4433 T 



Ardniure 
Bethany 



T Enid 



Lawton 

Narman 

Oklahoma City 

Oklahoma Ciiy 

OKlahoma Gily 

Oklahoma Cily 

Stilkaier 

Tulsa 

Tulsa 

Tulsa 

Tulsa 



Oregon (OR) 



503-754-9273 G 

5O3-6S3-1460 G 
503-43S0037 

503-779-6345 G 

503-773-1257 T 

503-232-1072 C 

503-252-4026 C 

503-295-3028 G 

503-226-0627 T 

5D3-37a-77l2 C 

503-399-1453 T 



Corvalhs 

T Eugene 
Medlord 
Medlonf 
Portland 
Poniand 
Portland 
Portland 
Salem 
Salem 



PennnyivaniafPA) 



2]5-77fi-6%0 C 

215-435-3330 G 

215-865-6978 T 

« 1 4-946.8888 T 

2I5-865-697S T 

215-573^)300 T 

814-453-7538 C 

814-899-2241 G 

814-456-8501 T 

412 837-3800 T 

7J7657-9633 C 

717-336-^882 G 

717-763-6481 T 

S14-53S-7576 G 

215-265 7230 C 

315-337-4300 G 

215-337-9900 T 

717-397-7731 T 

412-837-3800 T 

215-736^)495 T 

412-652-4223 T 

215-666-9190 T 

4I2 288-99,W C 

215-563-1051 C 

215-574-0620 G 

215-567-4390 T 

41239I-S81S C 

4)2391-7732 C 

412-388-9950 G 

412612-6778 T 

215-374-5600 C 

215-372-4473 T 

717-961-5321 G 

717-346-1516 T 

814-237-6408 T 

215-574-0620 

215-666-9190 T 

717-822-1272 T 

717-846^550 G 

717-84^^3900 T 



Alleniown 

Altenltjwn 

A][enr[>wn 

AJloona 

Bethlehem 

DoHningtan 

Erie 

Ene 

Erie 

Greensbo^ 

Hariishur^ 

Hdmsbiicg 

Harnsburg 

JoJinslo^n 

King ot Pru^ia 

KingoT Prussia 

King d PEUssia 

Lanca^er 

Latrobe 

LevilCown 

New Castle 

Norrjslo*n 

Penn Hills 

Philadelphia 

Philadelphia 

Philadelphia 

Prrtsburgh 

Pittsburgh 

Pittsburgh 

Pitiiburgh 

Reading 

Readmg 

Scranlon 

Sfranfon 

Stale College 

Upper Daiby 

Vajlev Forge 

Wilkes Barre 

York 

York 



Puerto Rico (PR) 



aoa-4&2-4213 T 
800^62^213 T 

809-792-5900 T 



Uayaqu«2 
Ponce 
San Juan 



Rhode UluddU) 



401-847-0502 T 

401-273JJ200 T 

401-7B1-SSO0 C 

401-78) -8505 C 

401-751-7912 G 

401-2734)200 T 

401-751-7912 G 

401-765-2400 T 



Newport 

PawluikP 

Providence 

ProvrOence 

Providence 

Providence 

Warwick 

Woonsockel 



South Cu-oUiutsq 



803-763-0090 C Cfiarlesion 
803-723-4303 G Charleston 



803-577-0452 T 

803-798-3630 C 

803-254-0695 G 

S03.2S4-7563 T 

803-233-3486 G 

803-271-9213 T 

803-585-1637 C 

803-582-7934 T 



Charleston 

CoJumbia 

Columbia 

Columbia 

Greenville 

Greenvtile 

Spananburg 

Spartanburg 



South I>*koU (SD) 



605-224-0481 Q 

60^41-3733 C 

605-341-5337 T 

605-336-8593 G 

605-33 5-O7S0 T 



Pierre 
Raped Cily 
Rapid Ci[y 

Sioux Fail 5 
Sioux Fall;* 



Tcna 



fTTV> 



615-968-1130 G 

615-756-1161 G 

615-265-1020 T 

901-424-3114 T 

61S-673-8901 C 

SI 5-523-5500 G 

615-690-1543 T 

901-452-8530 C 

901-452-1710 C 

901-521-0215 C 

901-527-8006 T 

&IS-366-1947 C 

615-244-3702 G 

615-885-3530 T 

615-482-9080 T 



Bn^lol 

ChaiEanooga 

Cha:tanDoga 

Jackson 

KnoxvLlJe 

KnoxviHe 

Knoxville 

Memphis 

Memphis 

Memphis 

Memphis 

Nashville 

Nashville 

Nashville 

Oak Ridge 



TexufTX) 



9I5-676-915T G 

915-672-4611 T 

S06-372-6934 G 

806-3B3-O3O4 T 

512-444-7234 C 

512-928-1130 G 

512-444-3260 T 

713-422-9746 T 

512-541-2251 T 

409-7 79<H 84 T 

409-779-0184 T 

513-B84-9030 G 

512-883-8050 T 

214-761-0599 C 

214-761-9040 C 

214-748-0127 G 

214-638-8888 T 

8l7-SeS-9273 T 

915-56546^1 C 

9IS-5654670 C 

915-532-790" G 

915-533-1453 T 

817-e7a246l C 

817-870-2468 C 

817-3324307 G 

817-877-3630 T 

409-762-4382 C 

409-765-7338 T 

713-225-2550 C 

713-225-2330 C 

713-227-T018 G 

713-55&670O T 

817-634-2810 T 

513-22^8004 G 

214-23&3196 G 

214-236-1041 T 

806-7655081 C 

806-747-4121 G 

806-797-0765 T 

512-631-0020 T 

915-687-1464 C 

915-561-9811 G 

9IS-683-5645 T 

409-732-3730 G 

409-724-0726 T 

915-561-9811 G 

915-563-3745 T 

915^944-7621 G 

512-435-3883 C 

512-235-8004 G 

512-225-S002 T 

91W61-9811 G 

409-765-7338 T 

214-592-1373 T 

8IT-752-9743 C 

817-753-1642 T 

817-76I-J315 T 



Abilene 

Abilene 

Amarillo 

AmarilJo 

Austin 

Ausnn 

AyfiCin 

Ba'-lown 

Brownsville 

Brvan 

College Slat ion 

Corpus Chnsfi 

Corpus Christi 

Dallas 

Dallas 

Dallas 

DalJ^ 

Demon 

El Paso 

El Paso 

El Paso 

El Paso 

Fr Worth 

Fi. Worth 

Fl. Worth 

FI Worth 

Galveston 

Galveston 

Houston 

Houston 

Houston 

Houston 

Killeen 

Lackland 

Longview 

Longview 

Lubbock 

Lubbock 

Lubbock 

McAllen 

Midland 

Midland 

Midland 

tJei^eriand 

NederJand 

Odessa 

Odessa 

San An^lo 

San Antonio 

San Anionic 

S^n Anlonio 

Terminal 

Texas Cjly 

Tyler 

Waco 

Waco 

Wichita Falli 



UubtUt) 



80 1-627- 1630 G 

801-627-2022 T 

B0L-375J)645 T 

801-521 -2B90 C 

801-359^149 C 

801-364-0780 T 



Ogden 

Ofiden 

Pro^o 

Salt Lake City 

SaltLakeOly 

Salt LakeCiry 



VirgmM(VAJ 



302429-7896 C 
202429-78% G 
703^1-9S34 C 



Alexan<tria 
Annandalf 
Arlington 



703-69 1-S300 


T 


Arhnglon 


804-9? 3-S8 15 


C 


Charlollesvllle 


804-971-1505 





Charloltesville 


804-97] -1001 


T 


CharloJiesvrlle 


804-625-1 IS6 


G 


Chesapeake 


703-3 5? -7500 


C 


FairFax 


202429-78^6 


G 


Fairfax 


703-691-8390 


T 


Fairfax 


703-691-8200 


T 


Fairfax 


202429-7896 


C 


Falls Church 


304-34 5fl021 


C 


Hampton 


703-435-1800 


G 


Hern don 


804-53S-1903 


T 


Lynchburg 


804-7444860 


T 


Midlothian 


804-596-6600 


G 


Newport News 


804-596-7608 


T 


Newport News 


804461-6128 


C 


Norloik 


804461-6167 


C 


Norfolk 


804-625-1186 


G 


Norfolk 


804-855-7751 


T 


Norfolk 


804-862-470* 


T 


Pwer^urg 


804-635-118* 


G 


Portsmouth 


804-855-775 3 


T 


Portsmouth 


804-35&5274 


C 


ftichmond 


504-788-9902 


G 


Richmond 


804-7444850 


T 


Richmond 


701^344-2036 


c 


Roanoke 


703-344-3762 


T 


Roanoke 


2n3-429-7896 


G 


Spnngljdd 


202-429-7896 


G 


Vienna 


804-625-1186 


G 


VirgiELJa Beach 


S04-872-9592 


T 


WitlFam$burg 


Vermont (VT\ 


802-864-0808 


G 


Burtinglon 


802-658-2123 


T 


SurkingrorL 


802-229-4966 


G 


MonEpelrer 


802-233-5519 


T 


Monrpeher 


WaA-hingtoD fWA) 


206-939-9982 


C 


Auburn 


206-447-9012 


G 


Bel lev ue 


206-647-0666 


T 


BellLngham 


206-825-7730 


T 


Enurcidaw 


206-577-5835 


G 


Longview 


206-754-0460 


G 


Olympia 


306-438-3772 


T 


Ofympia 


509-375-3367 


T 


Richland 


206-241-9111 


C 


5eai[le 


306-241-7023 


C 


Seattle 


206447-9012 


G 


Seairie 


206-285-0109 


T 


SefltUt 


509-336-0515 


C 


Spokane 


5094554071 


G 


Spokane 


509-7474105 


T 


Spokane 


206-627-1791 


G 


Tacoma 


206-272-1503 


T 


Tacoitia 


206-693-0371 


T 


Vancouver 


509-663-6227 


G 


Wenatchee 


509453-1 59 E 


T 


Yakrma 


WJacocMinOvn 


4 H -722-5580 


T 


Applefon 


608-365-6883 


T 


Beloil 


414475-6381 


C 


Brook held 


414475-6935 


C 


Brookrield 


4 14-785-1 6H 


T 


Brooklield 


715-832-12)1 


G 


Eaii Claire 


715^32-1354 


T 


Edu Clarre 


414432-2815 


C 


Green Bay 


414432-3064 


T 


Green Bay 


60S-785-M5O 


T 


Ld Crosse 


608-256-6535 


C 


Madison 


60^^257-501 


G 


Madi^n 


60S-22 1-4311 


T 


Madison 


608^221-0891 


T 


Madison 


414475-6935 


C 


Milwaukee 


414475-6381 


c 


Milwaukee 


414-271-39141 


G 


Milwaukee 


414-785-1614 


T 


Milwaukee 


414-732-5530 


T 


Neenah 


414-235-1082 


T 


Oshkoih 


414-552-7217 


G 


Racine 


414-632-3006 


T 


Racine 


414-334-1240 


T 


West Bend 


West VirKliki«(WV1 [ 


304-768-9700 


C 


Chariesfon 


304-345-6471 


G 


Charlcslon 


304-345-9575 


T 


Charle^on 


304-736-2331 


C 


Hunlmglon 


304-533-280? 


C 


Humingion 


301-525-4406 


T 


HunTingtDn 


304-292-217^ 


T 


Movant owo 


304-295-9371 


C 


Parkersburij 


30442^851 1 


T 


Parkersburg 


304-232-3589" 


C 


Wheeling 


Wyoming (WY> 


307-265-5167 


C 


Casper 


307-235-0164 


T 


Casper 


307-638-4421 


G 


Cheyenne 





CompuServe CIS 
Commodore Information Service 

My local CompuServe Number is: 



My CompuServe Account Number Is: 



T-TOP 

TOP menu page Goes directly oage CIS-1 

M - MENU 

Previous MENU Goes back to the menu page ihat points lo 
the current page. A single <Enter> will also return to the last 

menu rf there isn't a next page. 

G-GO 

Go n . . Go directly to page n'. 'n' may either be an 
tnformaiion provider/number combjnation, like TRS-1 , or a 
number aiorie The latter wjII refer to the current information 
provider, 

H - HELP 

Displays HELP file. ' 

S - SCROLL 

S n. , , SCROLL from item n'. {Note, there MUST be a space 
between Sand me page number. ExarTtple. S 4 will output 
pages untif the rast page in a series is reached, ff at a menu 
page, 'n" specifies the menu item lo scroll from. 

OFF or BYE 

Tnese commands wilf disconnect you from the Information 

Service immediately. 

F-FORV^ARD 

FORWARD a page. Displays the ne!<1 page in a series of 
pages. A single <£nier> key will do the same thing. 

B- BACKWARD 

Returns lo the preceding page. 

P - PREVIOUS 

Go to the PREVIOUS iiem from last seleaed menu, if 5 was 

the last choice, P will display item 4, 

N-NEXT 

Go to the NEXT item from last selected menu ff 5 was the 
last choice, NEXT will display neru 6 

R - RESEND 

RESEND the current page. This is useful if the current page 
has scrolled oft the screen or after a HELP command 

Control Characters 

Control characters are entered by holding down the Control 
key while at the same time pressing the character key. Some 
keyboards do no', have a CONTROL key. Programmers 
usually designate the OFF/RVS key as the Control key But ri 
is not a true Control key. Therefore the RVS key is (most 
often) pressed and released before entering the character. 

The control characters most often used are. t =Control 

tC interrupts display or a program's execution so that you 
can enter anoft^er menu selection or command. 

TU deletestheline which you are currently typing 

TV redisplays ihe partral Ifne you are typing and allows you 
to conifoue typing the J me. 

tH backspaces, deleting the character that was there. 
Note that tne character may not disappear from your 
screen but it is no longer recognized by the computer. 

TA temporanly suspends output at the end of the current 
line Enter TO to resume 

TS temporarily suspends output immediately, even if it is m 
the middle of a line Enter tO lo resume outpuL 

to resumes output after tA or IS 

to stops output which IS in process (cannot be resumed). 

TP cnterrupis ouiput and takes you To a command prompt. 



CompuServe Category Index 

SIG = Special Interest Group 



CAtegory 


Puge 


Category 


Page 


AAM31 Ccmcnunicdljons 


AAM 


Enieriainment SIG 


HOM-29 


AA MSI SIG 


SFP.5 


Environmental SIG 


SFP-38 


AOPA Forum 


AGP 


EpsOnLtne 


PC5-19 


AP Daiaaream 


SPD-1005 


Evans Economic Inc. 


EU 


AP VidwMw, Business 


APV 


FGlf^ewslineFDAInb. 


FOI 


AP Videoieji, Enierfainmeni 


APV 


Famify Mailers SIG 


HOM- 144 


AP Videotex, Polilics 


APV 


Fanrasy 


GAM- 16 


AP Vtdeoiex, Weaiher 


APV 


r 

FaslerMind 


GAM 17 


AP Videorex, World News 


APV 


Fed watch NewsJetier 


MMS 


ASCMDSIG 


SFP-7 


Feedback to CompuServe 


CIS-8 


ASI Flighi Operarjons 


A»-n 


Firth Avenue Shopper 


FTH 


ASI MonJtOT 


ASI- 10 


Financ>al Forecasts 


nN-4 


ASf Service Dirhculty 


ASI'l2 


Financial Services 


FIN-20 


Academic Amer. Encyclopedia 


AAE 


FireFighiers'SJG 


^P-36 


Access Phone W umbers 


LO&50 


Fitsrworld Travel Gub 


TVL 


Advenlure 


GAM4 


Food Buvline SIG 


HOM- 151 


Aircrah Insurance 


AVL 


Football 


GAM-27 


AtiernaTJve Educ. Services 


AES 


FuT tiader 


GAM'36 


Alrertexi Repon 


ALT 


GameSIG Archives 


GSA 


Amencdn Ski Association 


SKI 


Gandoirs Reports 


GAN 


Apple User Group SIG 


PCS-SI 


Golf 


GAM 21 


Arcade SIG 


HOM-13S 


Golf SIG 


HOM- 1 29 


Aslfology 


GAIkMS 


Gomoku 


GAM2Z 


Aiari SIG 


PCS- 132 


Good Earth S[G 


HOM 145 


At h tele's Ouffiirer 


KAN 


Government Pubhcatrons 


GPO 


AunE Nefde 


NET 


Ham Net SIG 


HOM-11 


AutoNel 


ATO 


Hammurabi 


GAM-37 


Avialjon Rules & Reg 


AVR 


Handicapped Users' Database 


HUD 


Avialion SIG jAVSIG 


SFP-6 


Hangman 


GAM-23 


AvjaUon Saleiy Insiiiule 


ASI 


Heath User Group SIG 


pcs^a 


Aviation Weaiher 


AWX 


Heath kit Catalog 


Hm 


Bacchus Daia Services 


VIW 


Hi-Tec h Forum SlG 


CCC-150 


Bdckgdmnun 


GAM-31 


Hollywood Hotline 


HHL 


Bankinti Services 


HOM-45 


Home Management 


HOMSO 


Banshi 


GAM-30 


Howard Sams' Book; 


SAM 


Belmont Coll Assoc lai ion 


BFI 


Human Sexuality 


H5X 


Biorhythms 


GAH-29 


Huntington National Bank 


HFNB 


Blackjack 


GAM^O 


IBM'PCSIG 


PCS-I3I 


Bridge 


GAM'IS 


Inco rporati ng Gu ide 


INC 


Bulletin Board 


HOM'30 


Index 


END 


Busjness & Law Review 


BLR 


industry Standard Databases 


TDC-4 


CB 


CB-IO 


InfoText 


IFT 


CB Interest Group SJG 


HOM-9 


InfoWodd 


WF 


CB Society 


CUP 


Information on Demand 


lOD 


CCM5IG SIG 


CEMS 


Intelhgence Test 


TMC-32 


CPBusrnessfnfoWire 


BIW 


Internal Revenue Ser-ices 


IRS 


CP/M Users GfDupSJG 


PCS-4T 


Kaypro Users Forum 


PCS-25 


Calculate A Raise 


HOM'15 


Kesmai 


GAM-46 


Calculate Net Wonh 


HOMIS 


L5I5IG 


FC3A& 


Changing Password 


as-175 


Legal SIG 


SFP-40 


Changing Terminal Type 


as-9 


ijterary SIG 


HOM 136 


Checkbook balancer 


HOM 14 


Loan Amortization 


HOM- 17 


Children's Games 


TMC27 


Lunar Lander 


GAM- 24 


Civil War 


GAM-14 


MNET80 SIG 


PCS-54 


Garke School lor the Deal 


CSD 


MUSL'S SIG 


PCS-55 


CoaJScoop 


CMP 


Magic Cut>e Solution 


GAM-35 


Collet Press Service 


CPS 


Ma>: Ules Tickerscreen 


TKR 


CoEor Compurer SIC 


PCS-126 


Maze 


GAM 38 


Color Graphics 


CIS-9I 


MegaWars 1 


GAM-20 


ColumbusChamber of Commerce 


CCC 


MegaWars Jl 


GAM -5 5 


Command Summary 


ClS-58 


MegaWars Ml 


GAM- 15 


Commodore 


CBM 


MicroQuote 


nN-9 


Commodore 6-1 SIG 


PCS- 156 


MicroShqipe 


HCS 


Commodore Programming Sig 


PrS-116 


Microsoft SIG 


PCS-145 


Commodore VIC2D & Pel/CBM 


PCS-155 


Military' Veis Forum 


SFF-IO 


Communicaiion Industrv 


SFP-JS 


Mine- Equip 


MINI 00 


Comp-U-SiDTe 


CLS 


Miner's Underground 


SFP^4 


CompuServe Rates 


BJL 


Money Market Services 


MMS 


CompuServe logon instruct 


LOG 


Monthly Charges 


MON 


CompuServe 5 Sofiex 


PCS-40 


Mugwump 


GAM-39 


Compuier An SfG 


PCS-15T 


MulthPlayer CameSlG 


GAM-300 


Compuier Job Bank 


TDC-4 


Music Information Service 


MUS 


Computer Resume Bank 


TDC^ 


Music SJG 


HOM' 150 


Compuier Wire. The 


TDC.4 


NCAA Weather Wire 


WEA 


CompuiLng Across America 


CAA 


NWS Avialion Weather 


AWX 


Compuimg Tutorials 


PCS-121 


Narrow-Gage Scout 


LMC 


Concentration 


GAM-32 


National Issues SIG 


HOM- 132 


Cook s Undtr^ round 


HOM- 109 


National Water Well Assoc 


WWA 


DISCOVER ORLANDO 


ORL 


Nerwits Database 


WIT 


DataPacJc^n insimci 


LO&4I 


Netwits SIG 


WTT-IOO 


Democratic Forum 


HOM'39 


New Adventure 


GAM-59 


Department ot State 


DOS 


News-A-Tron 


NAT 


Dice 


GAM-33 


Newspapers 


HOM-IO 


Digital Research Inc 


DRI 


Node Abbreviations 


LO&5I 


Direct Corinec:iDn, The 


TDC 


0S9SIG 


PCS-18 


EMAIL 


EMA 


Official Airline Guide 


OAG 


EMI Flight Planning 


EMI 


OtiLO Scientilic SIG 


PCS-125 


Economic News 


FlN-10 


Orch-90SIG 


HOM- 13 


Educational Research Sig 


HOM 28 


Outdoor SIG 


HOM-3S 


Educators^ SIG 


HOM- 137 


PDF-1 1 


PCS-S3 


Eduiech 


CAI 


PGA Official Tour Guide 


PGA 


Election 84 


VOT 


PR and Marketing Forum 


SI-^-46 


Electronic Bounce Back 


EBB 


Pan Am Travel Guide 


PAN 


Electronic Gourmei 


HMS 


Panasonic SIG 


PCS-IH 



Category 


Page 


Parenting & Family Life 


PFL 


Pascal SIG 


PCS-SS 


Peak Delay Guide 


PDG 


Personal Computing 


PCS 


Personal Ffle Area 


CIS- 174 


Personality Profile 


TMC-17 


Popular Science, Auios 


PSC 


Popular Science. Energy 


PSE 


Popular Science. New Product 


PSP 


PowerSoft's XTRA-SO 


PC&^6 


Pnmetime Radio Classica 


PRC 


Product Ordering 


ClS-54 


Programmer 5 SIG 


PCS- 158 


Quick Quote 


nN20 


Quick Reference List 


QUICK 


RCA SIG 


PCS-S7 


RapapoTi Diamond Broker 


RDC 


Religion SfG 


HOM-33 


Republican Forum 


HOM-41 


Reversi 


GAM-40 


Rick's Arcade Center 


ARC 


Roulette 


CAM-42 


SAVINGS-SCAN 


SAV 


SHariME Movie Catalc^ 


MOV 


Scott Adams Games 


GAM2S 


Scramble 


GAM-43 


SeaWar 


GAM-S7 


Shareholders Freebies 


FRE 


Shawmur Bank of Boston 


SHW 


Shop-at-home 


HOM-40 


Ski SIG 


HOM36 


Social Secunty Ad mi nisi radon 


5SA 


Society of Mining Engineers 


SME 


Software Author'sSIC 


PCS-NT 


Space SIG 


HOPkf-IZ7 


Space Trek 


GAM-Z6 


Space War 


GAM-25 


Sports SIG 


HOM- 110 


SiL Post-Dispalch, Autos 


SPD 


SiL Post-Dispaich. Business 


SPD 


StL Post Dispatch, Jobs 


SPD 


SrL Post' Dispatch, Real Est. 


SPD 


SiL Post' Dispatch, Sports 


SPD 


SiL Post-Dispalch, U.S. News 


SPD 


SiL Posl-Dispaich. Classified 


SPD 


Standard £ Poor's 


H^-20 


State Capital Qui? 


TMC>44 


Stevens Business Reports 


SBR 


TR^Sd Prgtessional Forum 


PCS-21 


TRSaO Model 1(X)S]G 


PCS- 154 


rVMNET lu^on instnjctions 


LOG-11 


Tandy Newsletter 


■ras 


TeleComm SIG 


PCS-52 


Telenet li:4;on instruct 


LOG'20 


Terminal Software 


PCS-20 


Texas IrTslrumenis Forum 


PCS'27 


Text Editors 


PCS^20 


The Business Wire 


raw 


The CdII^ Board 


TCB 


The Electronic Mall 


EM 


Trie Multiple Choice 


TMC 


The National Satirist 


KCS 


The New Tech Times 


ISTT 


The World of Uhis 


Lxyrtrs 


Touch-Type Tutor 


IMC 


Travel Fan 


ESC 


Travel SfG 


HOM' 15 7 


Travel Vision 


TKV 


Trivia Test 


TMC 


Unified Wanagemenl 


UMC 


United American Bank 


HOM- 152 


User Directory 


HOM-4 


VAX SIG 


PCS^IG 


VIDTEX Information 


VID 


Value Lne Financials 


FIN20 


Value Line Proieciions 


FlN-18 


Veterinarians Forum 


SFF-37 


Victory Garden 


vx: 


Video Information 


VIF 


Washincpon Post, Business 


TW-12 


Washington Post. Editorials 


TWP 


Washington Post, Financial 


TWP 


Washington Post, Gov't News 


TWP 


Washington Post, Politics 


TWP 15 


Wa^ingion Post, Sports 


TWP 


Washington Post, U S. News 


TWP 


Waihington Post, World News 


TWP 


West Coast Travel 


wcr 


What's \ew 


NEW 


Whole Earth Software SIG 


WEC 


Words of Wit & Wisdom 


WWW 


Work at-home SIC 


HOM-l4fi 


Worldwide Exchange 


wwx 


Wumpus 


GAM-44 
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c 



3 
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u 
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24h Denotes 24-tiour operation 
• Ntghttime Operation 



Bulletin Boards By Area Code 



Multi-User System 
* 1200 B«ud Allowed 



$ P*y System, Pa*»word Requrred ^ Sexuafly Ortented BBS 
® PassMord Required f Religious ohentation 




213-930-2578 
33 3-667-1799 
213-372-4800 
213-394-1505 
213-633-5463 
2T3-346-1S49 
213-a42-332£ 
213-990-6830 
213-783-2305 
213-345-1047 
21:J^7'97S0 
2T3-428-&206 
213-739-9512 
213-840-8066 
213-287-1363 
213-44&3S91 
21 3-431 1443 
21 3-59 T -7239 
D 21^^66-1238 
213-177-4605 
213-947-8128 
213-631-3186 
213-475-5473 
Et 3-470-59 12 
213-390-3239 
2ia45(MS80 
213-452-6111 
213-821-2257 

2l3-33fr553S 

2T3-85&0894 

213-345-3670 

213-388-5198 

213J54-307S 

213473-2754 

213-881-6880 

D 213-980-5643 

n 213-7B4-0204 

213-762-8390 

213360-0311 

213472-4287 

2l3-395-9fi13 

2T3-331-3574 

213368-5601 

213-395-0460 

D 213-799-1632 

D 213-36&5053 

213-296-5927 

O 213-541-2503 

G 213-6536398 

215-973-2374 

a aia-577-9947 

□ 21*^7-0581 

2ia37&€T37 

213-357-2036 

213^9-2735 



CIA 

COTiputerCoTineclion. LosAngelea.CA 

Conference-Tree Kelp BeC. ^os Angeles. CA 

CorifBrence-Tree Sanla Mon^a, CA 

Oala-Male. Canc^a Park, CA 

Dec Line. Woodland Mills. CA 

Dial Your-March *^ . CA 

DiaJ-Votr-Maich #22. CA 

Dial-Vour-Mati:/! #4. CA 

D4al-yDijr-Mafc*i f9. CA 

Dr Falcon 5 Reweaf.CanogaPfltk.CA 

Dragon s Game Syslem 

Elecfj-jc Line Connection, Sherman Oaks. CA 

Faniasy Pla?a 

Grww MacTune. Temple Cily CA 

Greene MacTiine. Fricaseed Chicken. Arcadia, CA 24rt 

Greene Machine, Los Atamrfos. CA 

Groundslaf Svsferi. Long Beadi. CA 

HBBS Mog-u. GranaOa Hals. CA 

Pntjrlace. Lo5 Anyeles. CA 

Klu^e ComixKer 

LA Interchange, LoaAngeles.CA 

Wasler World. Loa Angeles, CA 

MaiJ Board F'Om Mars. Los Angeles. CA 

MMMMM^i Sana Monica, CA {line One) 

MMMMM*1. Sana Monica. CA (line Two] 

Mf^MMM«3. kianna Del Rey. CA 

MMWWM#4. Lawnoale. CA 

Nei-Viiorks Coin Games. Los Angeles, CA 

Nei works CcxT^purer World. Los Angeles. CA 

Nel Worlds Encmo. CA 

Nef-Works Magnetic Fanla&es. LOs Angeles. CA 

Nef-WorxsPirare's Inn. CA 

NelWoiKsSoflwOmWcH Los Angeles. CA 

Novaiian Co., Los Angeles. CA 

Oracle, North Hollywood, CA 

Oilier Limpls * 1 , Van Nuys. CA 

Outer Limiis tf 2. Van Nuys. CA 

Phantoms Hc^low. Granada Hills. CA 

Pirates Mouniam. Los Angeles, CA 

Pirales Paper. Sania Monica, CA 

^MS.LOS Angeles, CA 

RBBS. San Fernando. CA 

RBBS Sania Monica CA 

RCP/M CeeS. Pasadena, CA 

f^PiM Granada Hills. CA 

flCP/M LOS Angeles. CA 

RCPVM RBBS GFRN Dala Exchange Palos Verdes CA 

RCP'W RBBS. Hoflywooa. CA 

RCP'M HBeS 'BM PC Ha^vthorne, CA 

RCP/M RBBS, Pasadena. CA 

Th>e Fngale 

Torture Chamber. LosAngelBs.CA 

Twilight Zone 

VePawnShoppe. Loa Angeles. CA 



214 



214-424-3862 
2l4-9B0-7G5d 
214-631-7747 
214-2B9-l3Bfi 
214-644-4751 
214-361-1386 
214-239-5342 
214^824-7455 
214-931-8274 
2T4-24MS39 
214-247-5307 
214-769-3036 



ABBS Dallas Info Boaro, Dallas, TX 

ABBS TeledLinion IJJ, Dallas. T^ 

ABBS The RiJse, Dallas. TX 

BBS 80 Dalrrug. Delias, TX 

Nel Wort's Apple Sf«cfc, TX 

fJel'Works Dallas. TX 

Net-Wofks Edeciic Compiler Sysiems, DaJas. TX 

Wet- Works Winesap. TX 

RCP/MCBBS Dallas. TX 

RCP/M CBB5 Ua^ccm. Farmers Branch. Tx 

RCP/M CSBS MatLiCffTi. Line 2 

TBBS Hawkir^ TX 



£15 



D 215364-2IS0 
G 215-855-3809 
215-563-9615 
215-56^^9211 
215-434-3998 
21^-435^^388 
215-2440884 

□ £15-398-3937 

□ 215-446-7670 
215-36WI563 



Buller-SO Lar^norne, PA 
Comnet-80. NJorth Wates. PA 

Daianel 1200 Baud 
03ta."iel 30C' Baud 
Herme&eO Allemown. PA 
Lehigh Press BBS Allenlcrwn, PA 
Nel-Works Galaxy Orw, PA 
PCP/M RBBS, Alientown. PA 
Video Ace 
Video FanLBsies. Langhorrw. PA 



116 



2l6-745-7ft55 

216-757-3711 

216-729-2769 

2l&«45-0827 

216-486-4176 

216-645-3179 

216-7242125 

216-87^4562 

21&-832-8392 

216-867-7463 



ABBS Akron Digiia Group Akton OH 

BBS Compiler Aoplcationa Co . PolanO, OH 

Bullet 30. Cnesterlarx). OH 

Comnel aO. W<ron OH 

Forujn-BO, Cteveiarxl. OH 

Gernus' Modemime 

InloevBO. Ai^Lron. OH 

Mcro-Com, Louisvie. OH 

PMS Massillon, OH 

PMS Rang. Ahron, OH .,^_ 



217 



n 217-529-1113 

a 217-677-1544 

a 217-753-4309 

□ 217-429-4738 



Biilet 80. Spnigfiefd. IL 
Hacker's Haven 

UCMSWord E < Change. Sonngfield. IL 
Nei Works C A.M S . Oecetur, IL 



24h — 
® - dragon 



24h 
24h* 

24h* 
24h 



«r 



«r 

24h 



®-cat 

24h 



24h 

* 

24h 
24h 
24h 
24h * 

24n 

24h* 



24h^ 

24 h 



24h* 
24h«- 



24h 



24h 



24h* 

* 

24h 
24h 
24h 
24h 



24h 
24h 



n 2^7^2^^^iO 


Hag Time PHreak, Oecarur. il 






D 217-875-5579 


Soujn Pole 






21 B 




□ 216-727-2184 


^olthea9 Minne&ota Ner. «^N 






301 




P 301-267-7666 


A.C.C.E.S S., Annapolis. MD 


24h 




301-73(W922 


ABBS Compuler Crossjoads. ColumtM, MO 






n 301-681-0646 


AJcatraz 






□ 301-587-2132 


ARM U Die Crynpuier Age. Baltn>ore. WD 






□ 301-984-3772 


ASCII 






n 301-937-4339 


BBS isr^ PC. Beiisvdie, k4D 


24h 




D 30l-461>O53e 


BBS )BW PC. Beinesda. MD 


24h 




D 301-251-6293 


aes .'SM PC. GaiThersDurg, MO 


24h 




D 30l-94».e8*a 


BBS.3MPC flockvile. MD 


24h 




□ 301-946-5717 


CBBS CFEUG/ICST. Gailtiersburg, WD 






U 301 -640-0496 


Centauf lsjar>d 






□ 301-543-9429 


Nel'Wryks CornpufBr isla/iO MD 






D 301-S4&85ee 


Connecliori-eo. GaUhersbuig. MO 


24h 




D 301-926-3470 


Doclof s Office 






D 301-593-7033 


iianatcaopaa Eifcnanga. Siver SDring. MD 


24h 




G 301-560-9555 


Micro PncCujnrer 






D 301-963-8293 


M£$ion Conlrol 






G 301-953-3341 


Nel Works Comm Cenier NW3NAGAD, Laursl. MD 






D 301-66&B747 


Pirates Landing 






n 301-764-1995 


PMS. Baltimore. MO 


24 h 




□ 301-465-3176 


PWS,EHiconCity,MD 






D 301-653-3413 


PMS. P>kasviiie. MD 






a 301 356-5895 


Possesion 






O 30! -994-0399 


Prograrr. Slcre BBS Ballimore. MD 


24h 




G 301-229^196 


RCP/M RBBS. Bethesaa MD 






G 301-661-2175 


RCPJM RBBS BHEC. eattirrcre. MD 


24h 




301 -95^-3753 


FICP/M RBBS. Laurei. MO 


24h 




G 301-344-9156 


Re^lDleNlJrthBI^r^35a.Gfeenbe^^ MD 






301-565-9051 


Tech-Linh Foresr Gler. MD 


24h 




303 




303-759-2625 


ABBS. Denver. CO 






□ 303-333-1133 


American BBS 






D 303-698-7620 


Chess Board. Denver, CO 






G 303^753-1554 


ChByflniW McHjnIain, Denver, CO 






D 303^90-4568 


Connedion-SO. Denver. CO 


34h 




303-465 ?027 


FoJt>id(*eri Zone 






D 303'39*«858 


Fofum 80 92. Denver, CO 


24h 




D 303-693-1064 


GBBSJI, Denvflf. CO 


• 




G 303-469-7541 


GBBSII Apple Pi. CO 


24h 




G 303-343*401 


GBBSJI Aurora Net Denver, CO 


£4h 




□ 303-7503783 


GBBSII Ean^on. Denv^, CO 


• * 




G 303-M3-3367 


GBBSJI Off The Wall, Denver. CO 


24h 




D 303-42^^156 


Laboratory i 






D 303-751-2063 


Laccaiory II. Denver. CO 






n 303€94-2a7l 


Magic rtincJcM, Denver, CO 






D 303-966-5039 


Mansion, Denver, CO 






D 303-985-9164 


NeuTral Zone. Denver, CO 






a 303-499-9169 


PCPIM Boulder. CO 


• 




n 303-781^937 


RCP/M Cug Nole Denver, CO 


24h 




O 303*34-1158 


RCPfW RBBS Arvada Elect. Colorado Spriiigs. CO 24ri 






O 303-965-1108 


RCPfM R0BS LaXewooa. Denver. CO 


24n 




O 303-596-3995 


RCP/M RBBS Pined fffe, CO 


24h* 




D 303444-7231 


Pef"o!e Norlhslar, Denver, CO 




1 


D 303-279-S*W7 


Rototics-BBS 






O 303-427-7114 


Testing Zone 






O 303-79^*709 


U called il LI riaTie ■! 






304 




304-925-3338 


Cenlufy2ia 






D 304-345-8280 


Nel- Works CnarlesiDn. WV 






G 304-744-2253 


Pirare-SO 






304-372-4486 


Th9 M(xg 






30S 




□ 305-186-2983 


ABBS Byte Sfiop, Ft. Latxteidale, PL 






G 305-261-3639 


ABBS Byle Shop. Marrii, FL 






G 305548-3W13 


ABBS Wea Palm Beach, PL 






G 305-238-1231 


AMIS Apogee. Miami Fl 






305-246-1111 


BBS Homesread, FL 






D 305-392-5927 


Boca Harbor 






D 305J32-5969 


Cable Bo:i 






a 305-969-0000 


Color Dirrienston 300, Wesi Pfliri Beach. FL 






n 305-644-8327 


Cortnedion-ao. Orlando, FL 


24h 




D 305-894-1686 


Corviection-ao, Wmtef Garden. PL 


24h 




n 305-391-3893 


COPS 






O 305-772-4444 


Forurn-60 Ft Lauderdale, PL 


24h 




D 305-965-4366 


&eene Wacnm,;. West Paim Saach. FL 


97 




a 305-966-0653 


Greene Machine Corsair. West PaJm Beach. PL 






D 305-683-6044 


hSoe^^aO West Palm Beach, FL 


24h 




a 305-686-3695 


Micro-ao, WeslPaJm Beach, PL 






G 305-755-5560 


MordOr 






Q 306-77M076 


Nel-WorksApple Barred, PL 






G 3O5-94&0ODO 


Nel-Worhe Big Apole. Miami FL 






U 305-686-4882 


Notebook. West Palm Beac^. FL 






G 3D&-427-6300 


PersoraiMsg Sysiem-SO Deeriieid Beach, FL 


24h* 




D 305-335*640 


Pirales Lofl 11 






D 306-854-6398 


Piraies Reel 






O 305-823^2756 


Piiaies Reef Ji 






D 305-763-1654 


Propd Blue Book 






C 305-830-4340 


RCP/M RBBS IBM PC. Orlando. FL 


24h* 




305*71-2330 


RCP'M RBBS, Orlando. FL 


24h * 




G 305-64&5S43 


TBBS Pizza-Net. Of lando. FL 


2fln 




O 305-796-1615 


TempteToa-Rm 






D 305-393-7122 


The Freezer 






G 305-525-1192 


Traded, ft Lauder dsw, FL 






307 1 




G 307-637-6045 


PET BBS SE Wyoming PUG 


24rt 1 




1 [ 







309 






a 309-692-6502 


ABBS Peoria. IL 






□ 309-797-8535 


Mystery CasUe 






□ 309-343-7178 


Ner-Worhs Mag«. GalesUjrg, iL 






n 309-729-9518 


PTian[om's Wansion 






□ 309-944-5455 


RCP/M Gereseo, IL 






312 




G 312-882-2926 


ABBS Code. Glen Ellyn, IL 


24h 




D 3l2-^75-ia84 


ABBS GameiTiasfer. Chicago, IL 


24h 




D 312-973-2227 


ABBS RogersParK Chtcago. IL 






D 312-475-5283 


ABBS Video Adv Movie Marqjee, Evanston, IL 






G 312-392-2403 


ACS Arlington Heights. IL 






Q 312-445-1130 


ACS Chicago. iL 






G 312-78a36l0 


AMIS. Carendon HJIs. IL 


24h 




312-674-2578 


ATiT Phone Cemer 






□ 312-991-8867 


BBS IBM PC. ^lles. JL 


24h 




□ 3l2-ee2J227 


BBS IBM PCmodeiTi, Chicago, IL 


24h * 




D 312-376-7596 


BBS IBM PCmodem, Chicago. IL 


24h 




D 312-598-4S61 


Cass-80. KickOfy HUls IL 






D 312-697-9037 


CBBS Ajrora CompuTer Peripherals, Aurora. CO. 24h 






G 312-545^)66 


CBBS Cfiicapo. IL 


24h 




n 312-259^086 


CBBSWardAndRanfly'5. Chicago, IL 






D 312 957-3924 


C W MS , Chicago, IL 


24^ 




n 312-674-6502 


Commodofe Video King, IL 






□ 312-243-1046 


Dial-YouJ-Malch 1139. Chicago. )L 


<P 




D 312-632-4442 


Greene Machme. Chicago. IL 


7f 




G 312-296-3863 


Interlace BBS (Aian), Chicago, IL 






G 312-674-9246 


\^arvin 






G 312-927-1020 


MCMSCAMS Chicago.lL 


24h* 




n 312-26CKJ640 


WCWS Wetro West Database, Chicago, IL 


24h* 




a 312-462-7560 


MCMSPC.M.S Wheaton, IL 


24h* 




n 312-351-4374 


MCMS Waco Hot Line, Schaumburg, IL 


24hipnvate) 




□ 312-279-4399 


Midwest Piraie System 






□ 312-759-9191 


Woiher 






a 312-295-7284 


Net Worths Advenlure'B rnn. Lake For eaL IL 


24h 




n 312-6BV9573 


Net-Works Apple Juice, Drien, IL 






G 312-963-5384 


Net- Works Apple Net, Chicago, IL 






G 312-935-3091 


Nat Works ApD'e-Techr^ical. Chicago. tL 






D 312-862-9237 


Nei-W&Ks Chcagc. IL 






G 3T 2-323-3741 


Networks Chipmunk, Hir^sOaJe, IL 


24ri 




312-255-8489 


Nel-Works CLAH. Chicago, IL 






G 312-627-5136 


Nel-works Death Slar, Oakbrook. IL 


24h 




G 312-998-5066 


Nei Works Micro ideas. Glen^iew, IL 






□ 312-935-2933 


Ne1'WDrksPi^ate'3Ship,IL 






□ 312-393-4755 


Net Works RJNET, Warnville, IL 






□ 312-441-6957 


Oulposf 






D 312-648-4867 


Online Omega. Chicago. iL 


24h 




□ 312 397-8308 


OS-9 6809 BBS Palalne 






□ 312 359-9450 


PBBSCo-operar.veCornpSVC. Palflline, fL 


24^ 




D 312-397-0871 


PET BBS Commodore, Chicago, IL 


24h 




G 312-37^^057 


PWS Chicago. IL 


24h 




O 312-964-6513 


PMS OflwrtersGrove/Sri. Downers Grove. IL 






G 312-295-6926 


PWSIA.C, Lake Forest, IL 


21^ 




□ 312-675-0974 


RBBS uJwaukee-Chicago Una 






G 312-647-7636 


PCP^MAB OickCo Ndes.lL 


24h « 




D 312-326-4392 


RCP^ Bridgeport, IL 


24h 




G 312-972-6979 


RCP/M El Division. Argonne. IL 






312-469-2597 


RCP/M Glen Ellyn. Chicago, IL 


24b 




□ 312-957-0052 


RCP/M Han- Padio. Morion Grove, IL 






a ai2-25?'2l36 


RCPW Logan Square. Chicago. IL 


^4h 




a 31 2-949-51 S9 


RCP/M Nei. Chicago, IL 


• * 




□ 3I2-937-SS39 


RCP/M NoriT> Chicago. Chicago, IL 






□ 312-251-0158 


RCP/M Norm SiOe BBS. Chicago, IL 






n 312 769-0499 


RCPfM RBBS Ajms. Hinsdale. IL 


24h 




□ 312-677-7140 


Sou!h Pole 






Q 31 2-623- «^ 


Waukegan Libraiv. Waukegan. IL 






313 


1 


D 313-477-4471 


ABBS. Oeuoit, Ml 




1 
1 


G 3l3-97&«)e7 


AMIS A.R.C.A.D E.. S»erling Heights, Wl 


24h 


1 


G 313-868-2064 


AMISM AC.E.Detic-I.MI 


24h 




G 313-295-0783 


Apple-Gram 


24h 




Q 313-683-5076 


6uJlei-eo Waierford. Mf 


24h 




G 313-155-9531 


Comne[-BO. M|, Clemens, Ml 


* 




313-655-3804 


Crystal CasOe 






G 313-764-1837 


Davy JoTies Locker 






313-644-3841 


DWBSS «' 


-BBS,UN-DW.BBS 




G 313474-5795 


Electronic Odyssev. Oelroil. Ml 






n 313-453-9183 


Men nor Oelroil. Ml 






G 313-155-4227 


Nel Works GBBS, Meiro Detroit. Ml 


*' 




D 313-968-2645 


Pirates Prison II 






□ 313-846-6127 


RCPyfJ CBBS Technical. Detroit. Ml 


24n« 




a 313-584-1044 


RCP'M Detroit Ml 






□ 313-759-6569 


RCPfM UCeSS Kaflh Petersen, Royal Oak, Ml 






D 313-559-5326 


RCP/M ABBS Soulhfteld, MJ 


24n 




□ 313-729-1905 


RCPfM RBBS wesnand, Ml 






D 313^5*006 


Timffwarp 






n 313^3-5145 


T'NWCenlral Processirtg Umi Detroit, Ml 


24h 




D 313-855-6321 


T'Nel SoeciaJ Corp 


24h 




□ 313-775-1649 


T-Nel Twilight Phone, Warren. MJ 


24h 




D 313-547-7903 


Treasure Islarvd 






G 3l3-53>0254 


Weslside Dcwnload. Defroil. Ml 








314 






G 314-535-3799 


A U R.A. Atari 300. ST Louis. MO 


24h 




G 314-434-61 B7 


Champers o' Xenobia 






Q 314-625-4576 


Comrrxxiore CcTtmumcaton. St. LouiS. MO 


24fl 




G 314^38-0644 


Communilree, Goloen Hind. St. Louia. WO 


24 h 




D 314-845-1047 


EMC-BO, St.Louis.MO 






G 314-991-2744 


Faniasy Island 






D 314-227-4312 


Midwesr. Si Loucs. MO 


*' 




□ 314-432-7120 


Net Works Conpuier Station. MO 






□ 314-968-7225 


Net- Works Intoline, MO 






□ 314-532-4652 


Mel-WortsPQflh Dimension. SI Lours. MO 







80 



03 

c 

a 

E 

o 

u 




81 



0? 

c 



E 



I 

r 

I 



D 314-934-9257 
O 31 4-576-41 M 



Net- Works Snace Age. MO 

Nel-WofksSt LOuii Exchange, MO 
PirBfes Emporium 



31 S 






315-337-7720 
3 1 5- 768-8-1 53 



Greer>e Machine, Rome. N¥ 
Networks Elppa System. NY 



31G 



D 3lS-6fi?'2ll3 Forum 80, Wichila. KS 



24h 4- 



317 



D 3 T 7-494-6643 
a 3l7-32&3a33 
O 317-743-8867 
O 317-787-9861 
a 317-355-5435 
D 317-787-5486 
D 3(7-742-7725 



FSBS'i PurQue, IN 

Nel Works. Gre«nlield. IN 

Net Works Von s ElecTronics. IL 

Onhne Intltanapolis. IN 

PET BBSAVCComline. Indianapofis IN 

PMS. irmianaool-s IN 

V.king Cor^rnuriicanorfi 



24n * 
24lt 

24h ® - pass id# = gues 
24h 
24h 



316 



G 316-989-8537 
O 318-988-1302 
a 316-661-10^2 
D 318-688-7078 
a 318 237-3350 
D 31&C35-86G0 
O 318-367-8860 



Uagic Kingdom 

Net Works Acachana LA 

Nel-Work5 Appfe Gumbo. Snrevpporl. LA 

NWLAJBMPCLiG. ShreveOorl. LA 

Star Link 

Tees Shre^reDorl. LA 

JSS En^erp'.se 



24h 

24h 



319 



D 3I9-36J-0811 
D 319-363-3314 



CBBS Cedar Rapttls. lA 
flCPfMRBeSHawkeye-PC. Cedar Rapids lA 



24n 



401 



40V521-2626 
401-738-5152 
401-272-1138 
401-331-6450 
fl0l-75l-5OZ5 
a 401-944-4669 
O 401-52M998 
a 401-456-3250 



BBSColo'net. ProvJtJer^ce Rl 
BBS Heath ki( Store Wa^ick. Rl 
HBSSySlink Prowdence i^l 
Networks Compuier Cily, Pi 
flCP'M Providence. ProviOence. Rl 
Rl Tandy Users Group. Cranston. Rl 
P I A M I S Alan. Providence RJ 
RJC AMIS. Kingston. Rl 



24h 



24Ji 

24h 



402 



D 402-476-1177 
D 402-339-7809 
n 402-571-8942 
D 402 734-1746 
D 402-292-9596 
□ 402-292-6164 



ABBSL'nx. Lincoln NE 
ABBS. Omana. NE 
Dral-Voui-Matcri #23 Omglia. NE 
Mages irin. Omaha. NE 
OACPM Omaha. NE 
Traoe 80. Omaha NE 



24hdl 

24 h 
2in 



403 



O 403-320-6923 Lelhbndge Gaming Syslem. Leihbridge. AB 
D 403-454-6093 RCF/M Davt MccraOy. Edmonton AB.CAN 
D 403-462-6854 RCP/M RBBS Ccmpuliai. Edmonton. AB, CAN 



24h » 

24h 



4CU 



G 
G 

□ 

a 

D 

n 
n 
□ 
o 
o 

D 



404-256-1549 

404-79^^14 

404-252-4146 

404-294-6879 

404-252-9438 

404-461 9686 

404-394-4220 

404-982-9627 

104-279-5392 

404-733-3461 

404-926-4318 

404-962-06(6 



ABQSiirn Anania. GA 

AeeS BaiJe>s Comouter Store. Augusta. GA 

BBS IBM Hosicomm Aaanta. GA 

BBS IBM PC Atlanta GA 

BBS IBM PC. Atlanta. GA 

Buriet-60 FayetEeviHe, GA 

C63S. AQanta. GA 

Conlereoce-Tree. Atlanta GA 

Forum SO Augusla. GA 

Nel Works Ags. Augusia. GA 

Renx>te No'ihstar. AUanta GA 

Tejefnessage-eo Atiariia GA 



24 h 

24 h 

24n 

24 h 
24n 



406 



D_ 406-J43-2768 flCP^M RBBS Helena Valley Helena MT 



406 



n 408-259-7194 
n 408-253-5216 

□ 408-298-6930 

□ 406-942-6975 
a 406-267-7399 
O 406-980-0276 

□ 40B-475-7101 

□ 408-668 9629 
O 408 2^7-5416 
G 408-996-7464 
D 406-686-9629 
D 408 263-2588 
O 408-376-8733 
n 40fr867 1243 
D 408-238-9621 

□ 408-732-9190 
D 406-267 5901 
O 406-246-5011 
a 406-7305733 

□ 406-739-5370 
D 408-867-4455 

□ 408-33S-9ST1 



Appier HQ 

am;S Graieii. Cupemno. Ca 

AMISIBBBS San Jose CA 

AMIS TASeS. Sunr^yvae. CA 

Bird House. San Jose. CA 

euccar>aer's Harbor 

Conlerencfl-Tree. Berkeley. CA 

M.nesotMonaJI Aptos, CA 

Nei WcxKsCompuier Emowiym, CA 

Nel'WoJhs The Oragor s La-r. CA 

PM5 Sania Cruz Apios, CA 

RCP'M Colossal Oiigaie, San Jose CA 

PCPfM DhasG II. San Jose. CA 

flCP'M O" gate 001 Sa'aioga.CA 

RCP/M RBBS Daiaiech 007. San Jose. CA 

PCP/M RBBS Datalech 010, Sunnyvale. CA 

RCP/M RBBS Sar Jose Otgate, San Jose CA 

PCP/M Silicon valley. CA 

RCP/M Sunnyvale. CA 

Shoalin Temple. Sunnyvale. CA 

Spin InfinBy, Saratoga. CA 

Ste-varr U 



24ri 
24h 

24h 
24h 



409 



O 409-846-2900 
n 409-233-7943 
D 409-845-0509 
D 409-765^666 



Net Wo.k5 Apple Seed CoPlege Sfalon. TX 
PMSGullcoast Freeowl. IX 
RCP/M 0>:ga[eColHege5lariOn. TX 
Tne Treasure 



24n 

24h 
24h 



413 



D 412-622-7176 CBSS PACC, PflfsGurgn PA 



24n 



414 



a 414-637-9990 
□ 414-62&43S2 
a 414-353-1165 



ABBS Col or iron Compuier Racine, Wl 
Apparitions Cove 
Alan Music Machine 



24h 



G 414-273-3434 

I G 414483^578 

D 414-259-9475 

a 414-241-8364 

□ 414-679-9103 
O 414-255-1222 
O 414-J76-S722 
O 414-543-3333 
D 414-672-6053 
G 414-42 V2863 

□ 414-262-0501 

□ 414-835-1754 

□ 414-964-5160 

□ 41 4-282-4 18T 

□ 414-255-9645 
G 414-224-6930 
O 414-363-2402 
D 414-377-3876 
D 414-327-5300 
O 414-28T-0S45 
n 414-774-8478 
G 414-727-3637 
a 414-554-9520 
D 414-784-0830 
O 414-462-2225 

□ 4f4-476-SOlO 
Q 414-762-5411 

□ 414-231-0545 
O 414-649^326 
n 414-342-2102 

□ 414-232 9306 
n 414-541-0224 
G 4 f 4-272-0369 

□ 414-271-7580 
D 414-7ai-6653 



Aut&Nel MBwaukee.WI 

BBSSUE. MiUaukee Wl 

BIG Too Gardes System. Milwaukee. WJ 

C6BS MAUDE Milw/ggkee, Wl 

t^ommoctOi^ tj[VDnioad Line 

Computer Palacie, Wi(Aaol<ee. W( 

Coco-Mug 

Color SO. Milwaukee. Wl 

OataTech 

Demon s Rea^m 

D'agons Lair, Milwaukee Wl 

ESCAPE 

EXEC-PC 

Gerterio. Milwaukee, Wl 

H A u.S.E , Milwaukee, wi 
Marquene 

Midnight Star 

Miowjes) Soltware Library 

Milwau-^ee E< press Milwaukee. Wf 

Milwaukee Tribune, M'waukee.WI 

Mm I- Board 

Net-Wor-i Latj- Works Wl 

P=T BBS S E W P L. G . Racine. Wl 

Radio Frea Milwaukee, MJwaukee, Wl 

Rogue Moon 

RSTS 

SUE 

TBBS Canoous, Mrfwaukee. Wl 

■^EAM (TIBBS) 

TeleCommurfccator's Edge. MJwaukee. Wl 

The Connection, Milwaukee. Wl 

The Milwaukee BBS M'lwaukee.WI 
TraoersAJIey. MnwauKee. W. 
Vanmil. Milwaukee. Wl 
Whijz? sWarei{AE) 



415 



D 

D 
G 
D 
G 
O 
G 
G 
□ 
G 
D 
G 
O 
D 



D 
□ 
G 
□ 
D 
□ 



G 
G 
G 
D 
D 
D 
D 
G 
G 
G 
Q 

a 
a 
n 

D 



415-469-8111 
415-695-8960 
415-658-2919 
4T5-357-1I30 
415-820-0711 
415-538-3580 
415-861 6439 
415-626-9427 
415-332 8115 
415-651-4147 
415-522-1966 
415-991-4911 
415-467 2568 
4]5J88-ai45 
D 415-552-7671 
□ 415-348-2139 
415-897 2783 
415-674-0660 
415-481-0252 
415^522-6441 
415-565-3037 
415-352 5442 
D 415-565-6334 
G 4 [5-48^-2823 
415-775-2384 
415-924-6282 
415-462-7419 
415-651-3453 
415-490-7678 
415-595-0541 
41 5-461 -772G 
4lS-383J>a73 
415-96S";097 
415-552-9966 
415-941-1990 
415^52-0350 
415-895-0699 
415-190-6083 
415-845-4612 



ABBS South a Market San Francisco. CA 
ATATCOM/eO San Leandro, CA 
CBBS Lanbda. Berkeley. CA 
CBBSPro^ima, Berkeley. CA 
Chltion 

Conterence-Tree. Hayward. Ca 

Conference-Tree Sa--i FiarKisco. CA 

Conference-Tree San Francisco. CA 

Conlerence-Tree, Sauaaliio. <^ 

Conneaiori-80. Fremont, CA 

Dalawori 

Oiai'Vouf-Marchiii7 

Dial-Vo^i Matci-i #8 San Francisco. CA 

Download-eo Mc^o s. Forest Kn&is. CA 

DruJ'Wner 

PoTum 60, San Mateo CA 

Greene Machine Goldsn Slate BBS, Novato, CA 

Human S Wisdom 

JBM PC No-name. San Lorenzo. CA 

LitlE^bo" 

Living BBS Educalon SIG 

Motherboard. San Leandro. CA 

Nei Works AoDJeCoips. San Francisco CA 
Nign; O^ 

Pi rales Bay 

Pifales Warehouse 

PMS Pieasantpfi. CA 

PMS Potrola Vallev, CA 

PMS Pedmgton Group. Fiemont CA 

RCP'M RBBS Daiatecn 001 San Carlos. CA 

RCP/M RBBS Larkspur. CA 

RCP^M RBBS. Mann County, CA 

RCPi'M RBBSPiconel McuniairVrew CA 

RCP/M R'cl' a Famous, San Franceco. CA 

Rea(m oi ihe Rogues 

Sunrrse Omaga-60. OaWand, CA 

Sv5iem/30. San Leandro. CA 

TBBS Noah s Ark. Fremont. CA 

Winner s Cirde 



416 



□ 416-622 2462 
G 416-499-7023 
O 416^67-5333 
G 416-461-9047 
G 416-265-3227 
D 416-423-3255 
G 4T6-4B1-2110 
G 416-366-2069 
O 416-743-6221 
D 416-767-0412 
O 416-723-6500 

□ 416-63^^2226 
G 41W33-0185 
G 416-421-8930 
G 41 6-921 J0 13 
G 416-439-0065 
O 416-462-2623 
G 416-877-0B33 
G 416-278-3267 
Q 416-7621520 
n 416-978-6693 
G 416-782-9636 
416-726*574 
G 416-445-6696 
O 416-683-3733 
D 714-633^5240 
G 416-464-9663 



Alan InlC'Sysrem. Toronto. ON. CAU 

BBS IBM Hoslcomm. Toronio. ON CAN 

Brad<ey Brothers BBS. Toronio. ON. CAN 

Bradey Biolners BBS Download Toronio. ON. CAN 

Bull 80. Toronto. ON. CAN 7 

Bull BBS (ETi Maflazinei. Toronto. ON. CAN 

CBBS Toconlo.ON C^N 

CFTR BBS, Toronio. ON CAN 

Coco-Nui. Toronto, ON, CAN 

Colour 60. Toronto. ON. CAN 

Commodore 64 BBS. Osnawa. ON. CAN 

Computer Camo BBS 

Comspec BBS. Dowreview ON CAN 

Dr Photjos Dat ng BBS. Toronio. ON. CAN 

E^celt'onirs ioronio, ON. CAN 

Games BBS. Scarlxrougd. ON. CAN 

GE Nigriiowl. Toronio. ON CAN 

C' ^rgetownHAMRaaoBBS.Georget&hn. ON. CAN 

l.ntopo't. Port Credit. ON. CAN 

j^saneAsykjm Toronto, ON, CAN 

Medical Nei-Works. Toronto. ON. Cak 

M^cro80 Toronio. ON CAN 

Motor City BBS. Osnawa ON. CAN 

Networks. Toronto ON CAN 

Nel-Works Taronfo ON CAN 

Noftec BBS. Twcn-o ON. CAN 

OSBOARD Toronio. ON, CAN 



2ih 



24 h 

Spm-lOpm 

lOam-lOpmwhnOS 
24h 

24h 

24h 

6pnvGani 

(private) 

24 h 

(privale) 

7pm' 7am 

(pTii/ate) 

lOprn-ipm 

5pm-8arn 

24hl 

24h 

Aknds 

24h 

24h 
Ffi4Sar6pm-10»n 
(prrualej 

24h« 

24^1 

24h 

24h 

24hS 
24h 



«r 
24n 



24h 

V 
24h 



24h * 



24n 

24h 

24h 

24h* 

24n 

24h 

24 h 



2Ar-tr 



24h 

24he 

24hE 
24hS 

SOpm-flam. 24h wkncjs 

<fr 

24h 

6pm-9am 

24h 

6pm-9am 

SfTi-gam 

24h 
24h 

7 pm -9am 
24h 

2Aft 

1 0pm-8am 

7pm-9am 
8pm-aam 

24h 
24hS 
2in 
2ih 



416-524-5431 
416-7529534 
416-445-5192 
416-335-6620 
416-232-0442 
416-232-0269 
n 416-231 'T262 
□ 41&*a4-6l9S 
41^839-3260 
416-232-2644 

415-451-7137 
416-639-6274 

D 416-663-1651 
3 416-445-1725 



O 
□ 

o 

G 
O 

a 



a 
n 
a 
□ 



PETBaSPSiWordDfO. Mississayga. ON. CAN 

PET BBS TPUG. Tororio, Orj, CAN 

PMS Lcgic Inc., Norin Voik. ON. CAN 

ftCPtM HAPN Hamirron. ON. CAN 

flCP'M Mississauga HUG, Wiesisaauga. ON, CAN 

fiCP'^^ System On«. Mississauga. ON. CAN 

RCP'M Svsrem Two. Mississauga. ON. CAN 

RTC BBS. R>chmora HJI. ON. CAN 

Superboard. Pichermg. ON CAN 

THUG. MiSsBSBuga, ON, CAN 

TMUG Brampion. ON. CAN 

TRS-eO BB5. Pickering, ON. CAN 

TRS-eO BBS. Whilby. ON. CAN 

TwirgmComm. North York. ON, CAN 



24h 

24h® 
24ha 
24ri 
24h * 
24h*$ 
24n * S 

9pm-Sam 
7pm- 7am 



419 



D 419-531-3845 

O 4l*fl67-9777 



ABBS ComDuler Sloie. TcJedO- OH 
Tolttio AoDie Users BBS. Toledo. OH 



Z4h 



501 



□ 501-372-0576 
D 501-6*6-0197 
O 502-459-5531 
U 502-423-0695 



PSBSArc-Nel. LiTlle Rock. AR 
PUS Fl Smiih Como Club. Fl Smith AR 
Net'WorksA^&embly Line Louisvflle. KY 
Nel-WofksBaoa Vitle Lousuille. KY 



24J1 



503 



D 
C 
□ 

□ 
O 

n 

D 
O 



503-646-55 to 
503-635-6863 
503-635-7205 
503-655-6009 
503-64 1 -2798 
503-689-2655 
503-245-2536 
503-641-7276 
503-621-31 93 
503-649-7814 



CBBS. Portland. OP 
Fori^m-80. MedlOfO. OP 
Freetooler's Archives 
N^'Works Oregon Cily. OR 
OAflCS. PofUand. OP 
PWSCompuler Solulions. Ejgene. OR 
PMS Portland. OP 
RCPjM. Beaverion OR 
RCP'M Chuck Fofsberg. OP 
Wesi Sioe NeTwprk Portland. OR 



24h 
2Att 



24h 
24h 
24h 

24h * 



504 



D 504M9-2241 

□ 504-273-3116 

□ 504-631-3569 
O 504-454-B688 

□ 504-291-4970 



American Nglwdrks "2. Melarie. LA 
CBBS. Baton Rouge LA 
Microphone 

Net-Works CrescenT C:ty LA 
Trading Po5' 



24h* 
24h 



606 



□ 506-357-5S6B TPS-SOBBS Oromoclo. NB CAW 



512 



a 

□ 
O 
D 

a 

o 

D 
□ 



512-442-1116 
512-579-5333 
512-623*123 
512^94-0265 
513-443-3064 
512-477-2672 
512-441-9429 
5f23a5-M02 



Austpn Party Boaid AuSlin TK 

Con'erence-Tree Viciwia. TX 
N el' Works Alamo Oly.TX 
SATUG BBS, San Antonio. TX 
The Diner Austm. TX 
The Paradise 
Thieve' £ Den 
TBBS Austin , TX 



24h 



2Ah 



513 



□ 51 3-671 8901 
O 513-223-3672 

□ 513-671-2753 
D 513-489-0149 
D 513-435-5201 
n 513-863-7681 



Cook g Galley 
NEi'rtorks. Dayton. OH 
PMS Cmcifthali.OH 
RCPfW RBBS. Cincinfiali. OM 
RCP/M W Carrofion Dayton. OH 
KBBS. Ha-ninon. OH 



24n 

24h 



514 



O 514-6221274 
D 514-327 5764 
D 514-931-0458 
O 514-332-3443 



ConnectKjri-80 Laval Bele, Laval. PQ CAM 
OisrrB'Sot. Monlfeai. PO, CAN 
Online Com pucerland Montreal. PO. CAN 
Pirales Brigaoe. Mcnireal. PQ CAN 



24h 
24h 
24h 



515 



Q 515-279-6663 Net- Wqiks Con puier Emporium I A 



516 



O 516-696-4006 
a 5lfr62i-9296 
G 516-561-6590 
a 516-334-3134 
G 516-775-5700 
□ 5'6-5aS 5fl36 
n 516-482-8491 
O 516-328-8204 
a 516-367-6172 
n 51^27-9048 
G 516-935-2461 
a 516-751-5639 
C 516-293-9659 



ABBS Pirales Cove. Long iSand NV 

Adventure BBS 

CBBS Lea Lmbs. Long island. NY 

CBBS Long isfand NY 

Comport 

Conneclion-SO. Cerneieach NY 

ConneciHjn'80 Great Neck. NV 

Hardware Haven 

Haunied Mansion 

Nel-Work5Pir3iesTrek 

Plover Net 

PCP^M Mid-Suttolk. Long Island NY 

Ware-HCusell 



24 h 
24 h 



24h 



517 



D 517-339-3367 C&ineciHjn 80 Lansjng, Ml 



510 



D 516545-3596 
a 516 235-9073 
O 51B-370-B343 



Capilal Ci^y BBS Albany. NY 
Cohoes Foium. Cohoes. NY 
Nibble One Schenectady NY 



24h 



601 



a 601-264-2361 
D 601-992-191 S 



Bullet 80. HattiestHjrg. MS 

Remole Apple Jackson MS 



?4h 
24h 



- 



602 



a 602-898-0891 
a S02-M6-9709 

□ 602-957-4426 
D 602-275-6644 
602 374-5964 

□ 602 99S-9411 

□ 602-246-1432 
a 602-952-1382 



ABBS Pnoeni*. A2 
ACCESS Ptioeni. A2 

ACCESS Prioenii<. A? 
ACCESS PnoeniK.AZ 
ACCESS Pnoeni;c AZ 
ACCESS 5coi$daie.AZ 
BBS Apollo. PhoeniK AZ 
Blax-60BBS Prioenm. AZ 



24 h 
24^ * 



24h 
24h 
24h 



n 602-275-6644 
O 602-74^3956 
n 602-931-1629 
D 602-956-5021 
D 602-89(>097£ 
602-458-3650 
602-967-4529 
602-726-7533 
602 251-6538 
602-938-4508 

□ 602-952-2018 

□ 602-833-0740 

602-661-4090 
602-991-0144 



O 
G 

n 
□ 
n 



u 
n 



a 602-247-6034 



CaH-A-Lawyer, Phoem*. AZ 
CBBS TSG. Tucson. A2 
Conference-Tree Phoesi". AZ 
CreeoyCorridois.Pfioeni:- A2 
Diamond Hi. Phoeni:> AZ 
Fonjm 80, S*f ia Vgia. AZ 
Genesvs Phoenn AZ 
Greene Wachme. Yuma. AZ 
Magic Lantern 
Microsyslems. Phoenix. AZ 
Omega Phoeni:>. AZ 
Slellarlll. Phoenix. AZ 
Systerr-X. PhDPn.y AZ 
Garden Of Eden, PhoaniK. AZ 
Voyager, Phoenm. AZ 



24h 

34ri 

24h 

« 

2Jh 

24h 

24h 

24h* 

24h 

24 h 
24h 

24h 



82 



603 



a 603-924-7920 

□ 603-682-5041 
n 603-4365461 

□ 603-625-1919 



Connecljon-80 PeterD&'Ougn. NH 
For jiTi-60, Nas^iJa NH 
N el 'Works. Portsmouth NH 
Software Referral Service 



604 



□ 604-437-7001 
D 604-682-6551 

□ 604-922-1336 
O 604-271-3354 
n 604-562-9515 
D 604-667-2640 
O 60-^430-6233 
a 604-591-5975 

□ 604-224-2337 
a 604-564-1047 
O 604-937-0906 

□ 604-564-2543 
n 604-873-4007 



ABBS Vancojver BC.CAN 

A6C Vancouver. BC. CAN 

Apule Percr, 

Basically BBS, Vancobve'. BC. CAN 

CBBS. Pr nee Gewge. BC. CAN 

CBBS Vancou^r. BC CAN 

Heath BBS, Vancouver. BC. CAN 

Me^^ge BO, Surrey. BC.CAN 

W.cfoslat. BC. CAN 

Paci(c Blue. BC.CAN 

RCP'M CBBS Frog Hc*low Vancouver. BC. CAN 

RCPVW RB5S. Surrey, BC. CAN 

RCP'M Vancouver. BC. CAN' 



24h 
24h 



24h 
24ri 
24h 



667 



n 607-797-6416 

□ 604-436-2466 

□ 604-564-2731 



en 

ff 

"3 
a 

g 

o 

u 

is 



RCP/W SJBBS. Johnson City. W 
Satyr.comp. BC, CAN 

SMUG BC CAN 



606 



D 



608-251-6538 
608-262-4939 



aM;S Magic Lantern, Wadison Wj 
BB^ JT^MPC Madison WJ 



24h 



609 



O 609-226-1149 

D 609-463-3293 

□ 609-466-3844 

D 609-896-2436 



AB3S Tyrnersvlle.NJ 
RA'S. Wenonah. NJ 
PATS Wenonah. NJ ■2 
T-hiei Oefta Connection 



24h 



612 



n 612-472-3985 

n 612-724-7066 

D 612-377-7747 

D 612-423-5016 

C 612-854-9691 

□ 612-936-7535 
a 612-753-3082 
O 612-533-1957 

□ 612-546-1013 
n 612825-5652 
D 612 929-6699 

□ 612-929-6966 
Q 512-454-6209 



ABBS Calvary Miss'on Church. Minneactfs, MN 

BBSTheSatehouSE. Minneapolis, MN 

Caplam'sLog 

CSBS. Rosemont MN 

Conrerence-Tfee. Minneaoolis. MN 

Deep Thol 

MCMS Gdiath. Minr,eapoli£. MN 

MCMS rjC Software. Mmneamhs MN 

On-Targei 

Pirales Island 

PMS. Mnneapoli5. MM 

PMS Trtin Cites. M'nneapois MN 

'i^e Grapevine 



24ht 
24h 



24n 
£4h 



613 



a 613-725-2243 

a 613-820-1646 

D 613-236-3009 

G 613-236-3009 



ABBS Com pu,Tiar1. Ottawa. ON. CAN 
Foruin-80 Ottawa. ON. CAN 
CBBS Ottawa ON, CAN 
ETW BBS- Ottawa ON. CAN 



614 



□ 514^75-9791 
n 614-532-6920 

□ 6li423-4422 
n 614-272-2227 
O 614-837-3269 



Acplecrackers. Cdumbus. OH 

Bullet-80. Ironion. Om 

OhK> Valley BBS 

RCPn^ CBBS. Cdun-bus. OH 

RCP^M RSBS. Pckenngtcn OH 



24h 



24h 



615 



O 815-297-5037 K-i.ght L.ne 



616 



□ 

a 
a 

D 

o 



616-362-0101 
616-241-1971 

616-457-1840 
615-531-0690 
63 6-693-2646 



ABBS Computer Room. KalamaiOO. Ml 
AMIS G R.A S S., GiandPapios. Mi 
ConnecKjn-eo W Micn M«;roGroyo. MJ 

HBBS HearhyZenrlh, Grand RflDids, Ml 
RS CPM. ClarksvWe. Ml 



24h 
24h 



617 



a 617-876-4885 
a 617-353-9312 
n 617-423-6985 
O 617-265-7789 
D 617-279-0522 
617-646-3610 
O 617-683-2119 
D 617-752-7284 
G 617-865-1264 
a CI 7-334-6369 
□ 617-692-3973 



AMiSStarbase 12. FhHdeloh'a PA 

BBS IBM PC Compulff Soc^y. Bosion, MA 

BOSTON Inlor'nai'On EncTiange. Boston MA 

BulPfil.eo. Boston. MA 

Gap-a^n RinTsOuarieroeck 

CBBS. Bosion. MA 

CBBSLawrenceGeneralHosprtal Boson. MA 

CBBS Mtf:roslar. Worcester. MA 

Davy Jones Locker Lexi.-igron. MA 

Dial-Ycur-Matcnffie 

Forum-60. Westford. MA 



24h * 

24n* 

24h 



I 
1 

s 
I 



617-3325017 
D 617-2561446 
D 617-494-1965 
617-720-3600 
O 617-891-1349 
a 617-863-1237 
□ 617-965-2436 


Hanger 19 

Net- Works Mtf^robbs. Chel'^stord. MA 

Net-Works P rale's Harijor. MA 

Networks P.rale S Harbor. Boston MA 

Pirates Chest 

Piiaies Hideoijt. Le-rngton. MA 

PosiOrtice 



I 

o 



83 



□ 617-767-1303 
Q 617-774-7516 
D 6T7-e62-07ai 
a 617-663^)282 
D 617-443-7426 
O 617'23S-S0e2 
a *l7-3£fr4«12 



PMS Apple GuJd. Weyrnoulh, MA 
PMS Computer Cily, Danvefs. MA 
FICP'M Siiperbfam, Le^mgfon, MA 
TermExEC Newsletler, Lexington. MA 

T'admg Post ii 
''■^ibcard.Wellesley. MA 
WesfWDOdBBS 



6ia 



D eifl-692-0742 
□ eiS-677-2904 
D 6T8-2&4-6074 
Gta-466-9497 
D eift-345-G63e 
a 618-451-1041 
G eifl-797-0656 
D 615-234-4243 



Nel- Works Asylum. JL 
NW Woriis. Granite Cnv.lL 

Networks HafKK Bar 4 Grill, IL 
Net-Woi*^ NAGS. IL 

Net WofKa Warlock s Casde, St Lais. MO 
Sane4ite^Cabie Net 
Sh Ji Island V 
TPSNefwOfk 



619 



D 61^^1-8367 
O 6l*-53*-4«00 
a 619-7405746 
G 61^092 1961 
D 619-561-7271 
a 61&-582-9557 
D 619-271-8613 
G 619-265-34^ 
D 619-746-0667 
G 619-579-7036 
a 61 9-251 -8536 
O 619-575-2646 
O 619-727-7500 
G 619-561-7277 
D 619-256-3914 
a 619-2734354 
G 619-461-0111 
D 619-236-0742 
G 619-534'1547 



CVBBS. San Dego, CA 

Djal-Yojr-Malcf> '1 1 Carl^jaO, CA 

Dkal-rour-Maich S33 Powaj.CA 

OnLire Saba. San D-ego. CA 

PDQWS, LflKesiOe.CA 

PMS Compuiar Mercriani. Sar Diego. CA 

PMS Darel Sysrems |;>c . SanD»ego. CA 

PMS Ed Tecr,. San Diego. CA 

PMS. Escond-dO. CA 

PMS Floppy House, San Diago, CA 

PMS Floppy HoiiSfi 

PMS KnI's Message System, San Diego. CA 

PMS. Sar! Marcos, CA 

PWS. Samee CA 

RCP'M.Bafslow. CA 

RCP/MRBBS.SanDego CA 

FtCP/M RBBS SDCS Hec»04. LaMesa, CA 

RCPVM RBBS SDCS, San D«go, CA 

RCP/M. San Diego, CA 



701 



n 701-746-4059 h^elWOfksArmaOilJo, Grand Forks. ND 



702 



D 702-570-9966 

□ 702-362-3609 

G 702-578-9106 

D 702-826-7277 



Comnel-eo. Las Vegas. NV 

Forum-eO. Las Vegas. NV 
PMS Cantury 23, Las Vegas, NV 

Signon. Reno. NV 



7M 



□ 703-471-0610 
a 703-978-9754 
O 70*^75-9592 
D 703-978-0921 
D 70:^^1-5120 
G 703-455-9452 
G 703-425-7229 
G 703-5600979 
G 703-680-5220 
a 703-75*^5049 
D 703-560-7303 
a 703523-5210 
O 703-734-1387 
G 703-360-38t2 
D 703-670-5881 
G 703-360-5439 
G 703-471-0611 
D 703-6*4-1666 
G 701323-4791 
D 70^7&<I303 
G 703-536-3769 
O 703-534-2549 
D 703-343-1300 
a 703-765-2161 

□ 703-83&03S4 
G 703-326-4443 



ABBS£ofhvareSorc«ry, Herndon. VA 

BBS. AnnandaJe.VA 
BBS tBM HoslCDmrn. FavlaJi. VA 
BBS IBM j-iosiccmm, Fatlax. VA 
BBS IBM Hostcomm. Fairfax. VA 
BBS IBM Mosicomm, Fairfax, VA 
BBS IBM Hosrcomm, Sof'igJeld. VA 
BBS IBM PC, Annandala, VA 
BSSJBMPC.DaieCiiy. VA 
BBS IBW PC, Groat Fads. VA 
BSSieMPC.V*nna,VA 
Carrier 2. Afexandria. VA 
CBBSAmrad. Washington. DC 
C HUG BullsTJn Boaid, Fairfax, VA 
Forum-BO, Pnnce WJIiam County. VA 
Future Tech. Alexandria. VA 
Magus, Herndon Va 
Prates Trowe 
PtrateS Trove III 

Potomac M-vD Magic Inc., Falls Church, VA 

PCP^M. Arlington, VA 

RCP/M CBSS RLP. Maclean. VA 

SlarCity 

SwEtcn[»ard. Alexandna, VA 

TCUG BBS. Was-lington, DC 

WCCC 



704 



Q 704-364-5245 
□ 704^65-4311 

a 704-373-7966 



ABBS. Charlone, NC 
BBS IBM PC. Charlofle. NC 
WAPABBS, Charlotte. NC 



707 



G 707-585-3586 
D 707-639-6471 
G 707-5275906 
G 707-52^^462 
D 707-536-9124 
O 707-422-7256 
D 707-257-6502 
P 707-576-1478 

□ 707-523-1736 

□ 707-996-2427 



BBS Excess 

Byte The Bulletin 

Doai eBS-16, Santa Rosa, CA 

NeiWDrtisMcro-Sys.CA 

SPTRS-SO Graoe Vine BBS. Napa Valley, CA 

RCP'M RBBS. Fairheia CA 

RCP/M RBBS, Napa VaBey, CA 

Software 1 st BBS 

SRCC A^S, Sania Rosa. CA 

"W-Com 



712 



n 712-366-2651 BJlet-60 Holslein lA 



713 



□ 7l3^46B-3t22 
D 7135900310 

□ 7f>66l-5428 
a 713-444-7041 

□ 713^76-6382 

□ 713^556-1531 
O 713-783-4135 
O 713-471-4131 
O 71»53&5249 
O 7l3-44i709B 

□ 713J5S5502 



Apple Cfuncti. Houston. TX 

BBS IBM Hoacorrm, Houston. TX 

BBS MCUA. Houston, TX 

Compuque-60, Mousfcn. TX 

Cyrus Dimension 

Dairour- Match #12, H^jslon. TX 

D-aiVour Match #24. Houston. T% 

Doc Board, Houston. TX 

Fania^ Voyage 

GABBS ArmadJiQ MedJS, KousTOnn TX 

GABBS. Houston. TX 



24h 

24h * 



24h 

24haT 

34hg7 

34 h 

24h* 
24h 

^4^ 



34h 

24h 

34h 

34timi 

34h* 

24h* 



24r 

34h 



24h 
24h 



■Iree 



24h* 

34h 

24h 

24h 

24h 

24h 

24h 

24h 

24h* 

34h 

24h 
24h 
24^ 
24h 
24h 



24h 

24h 

34h 
24h 



24n 
24h 
24h 



24h 

24 h 



24h 
24h 
£4h. 

24h«' 
9f 



24n 
24h 



G 713-933-1124 

D 713-782-5706 

n 713468-0174 

O 71^.864-4672 

D 7135715577 

a 71S-974-5258 

G 713-333-2309 

G 713-354-4690 

O 713-7775606 

D 713-785-7996 

713-4925700 

713-933-7353 

713-441-4032 

7l3-ilfr2347 

71^^21624 

7134696693 

713-522-3805 

713^97-5433 

713-453-7931 

713-522-5516 

713-468-0196 

713-5665595 

713-442-7644 

D 713-331-2599 

G 713-466-3003 

O 713-944-6597 

G 713495-^22 



D 
D 
O 
G 
D 
Q 
O 
D 
G 
G 

G 
O 



Jolly Roger #3 Houston. TX 
Nel-Works Bnar-Nel. Houston. T>: 
Nel-Works JoHy Roger, Houston. TX 
Nel'Works Micro Design. Houston, TX 
Net-Wof ks M.nes Of Mona Houston. TX 
Net-Works Pirate's Palace. Houaon TX 
Nel-WorksTne Dark ReaLTi, Houston. TX 
Net- WoiVs The Inner Realm Houston. TX 
Net-rton<3 The Shadcw World. Houston, TX 
Net-W&l^sTheSvsrem Houslon.TX 
her-Wgiks The WeehenfJei. Houston. TX 
Nei-Wo/ks Zachary-Nel. Houston. TX 
PMB8S 

RCP.'M Blue Ridge. Mesoun CrTy, TX 
RCP.'W RBBS Pegasus Houston. TX 
RCPiW Salsuma. Houaon, TX 
RCPVM Technical, Housloc, TX 
R I BBS, Houston, TX 
SOBBS Pcor Man 5 BBS. Houston. TX 
SOBBS Test Mode. Houston TX 
Soflware House. Houston. TX 
Space Voyage, Houston. TX 
T3BS Exidy 3000, Houston. TX 
TBQ5 Freelancm' Alvin. Houston, TX 
TBBSFreelancir'. Houston, TX 
VIC-200™iJie. Hou5lon,TX 
XIO, Houston. TX 



24h 
24h 

24h 
24h 

24 n 

24h 

24h 

• 

34h 

24h 

24h 
24h 



24h 



24h « 
24h* 
24h * 
24h 



7T4 



n 7*4-563^103 
D 77*^52-2110 
D 714-644-7942 
D 714-770-5052 
O 714-359-3189 
G 714-577-2353 
G 714-953-9933 
a 714-974-9768 
G 714-641-5321 
D 714-5324531 
O 714-354-8004 
a 714-545-7359 
D 714-551-4336 
D 714-823-1451 
G 714-833-5240 
D 714-5305226 
D 714-537-7913 
G 714-5455100 
n 714-7725868 
O 71*^34-1228 
a 714-774-7850 
C 714-534-1547 
G 714-535-7527 
□ 714-547-6220 



AOveniurci's Tavern 

Bulla-flO Orange County, Anaheim, CA 

Bullet 80 Pirate Place, CA 

Comnet-60. Ugun3Hi|Js,CA 

Comr>et-flO. Riverside, CA « 

ComnetSO, Riverside. CA * 

Com putK^ For Chris), Ontano.CA 24h 

Dimension-60. Orange, CA 

Dune 

Flioper's.Garflen Grove, CA 

G4-eerie Machine R.verside. CA 

IDBN Info-Net. Cosia Mesa, CA 

Jrvine Line. In/ir-ie, CA 

Net-Wofks Apple Jacks. CA 

Nonh Orange County Computer CluD, Oi-ange, CA 

OCTUG Orange County. Garden Gf ove. CA 

Orange County Data E^-change. GarOen Grove, CA 

P-g Sty. Costa Mesa. CA 

PMS "ii". Anaheim. CA 24h 

RACS V. Fuderlon, CA 

RCP'M CBSS Anahug. Anaheim. CA 24h 

RCP'M RBBS GFRN Data E-change. Garden G<ove. CA 24h * 

The Simanllion, Garden Grove. CA 

Veiga eo, Costa Uesa. CA 



716 



G 716-244-9531 
O 716-425-1785 



CBB3 Rams, Rochester. NY 
RCP/W RBBS. Rochester, NV 



24h * 



717 



D 717-536-3113 BuHel-SO. Clarhs Sk^mmit PA 



902 



a 60257*4981 
D 802-862-7023 



ABBS Vermor^, Essej- Junclon, VT 
ST80-CC Lance MickJus inc Burlinglon, VT 



24h 

24h 



603 



G 603-771-0922 
a 803-552-1612 
O aO3-54^^>900 



Compusystems. Columbia. SC 
Forun-i-aO Charleston SC 
flCP/M RBBSFortMdl.se 



24h 
24h 



S04 



□ 

D 
D 

n 



804-491 -1437 
804-444-3392 
804-898-7493 
804-340-5246 
804-365-0041 



Alan BBS, Virginia Beach, VA 

NBBS Norfolk, VA 

RCP'M Oxgate 007. Grafton, VA 

Remote Norlhslar. Vvginia Beach. VA 

Sketelon Island 



24h 
24h 



BOS 



n 805-523-4211 
D 605-496-0850 
G 805-523-1789 
n 805-493-3150 
a 805-527-9331 
a 805-537-3219 

□ 805-493 5472 

□ 805-964-4115 
D 805493-1152 



ApDie-Tyet II. Santa Suaana Kndfs, CA 

Computer Connecion 

NeiWorhs Visual Comm. CA 

Pirates Phunnouse. Tnousand Oaks, CA 

RCP'WCBBSCP'M Net Smi Valley, CA 

flCP'MSmiV^ley.CA 

RC°'M Tech near Thousand Oaks, CA 

Pernoie fJorihstaf Santa Barbara. CA 

Tre*suf a Vault, Thousand Oaks, CA 



24h 



24h * 



□ 606-944-0562 
n 606-467-3001 
G 808-524C666 

G 808488-7756 
G aoa-423-1593 
G 808^21-7312 



CBBS StncUy SohwaJe Honolulu. HI 
Conference-Tree CompuWrland. Honolulu, Hf 
Net Works Ccmpuler Market Honolulu. Hi 
Nei-Works Ccmpuler Stoje. Honfflulu. HI 
Net-Works Hawaii Connection, HonoJulu, HI 
hJM-Works HawaJi, Honolulu. HI 



24h 



24h 



609 



G 809-781-0350 BBS CommoOOre. San Juan, PR 



aia 



G 812-334-2522 
D 812^56-5405 



CBBS Bloommgion. .rj 

Nel- Works Nick Naimo, Newburgh. IN 



■13 



Q 813-884-1S06 

D 613-351-4095 

G 813^45-3669 

G 613-734-7103 

D 613-665-6187 



Acc«as-SO. Tampa, PL 
Alpha, Tampa, PL 

Apollo's Charior. Apolla. PL 
BradkHV Computer- BBS 
BSBB Tampa, FL 



24h 
24h <& -trypi. ac*-abcdO0 



r 



D 

D 
C 

□ 

□ 

O 



813466-9945 
813-977-0989 
813^75-3331 
B13-39T-S219 

813-831-7276 
813-38J-Mg4 
81 3-839-6745 



CBBSSl Pelersbrjrg, FL 
Cort.iecrcri-80 Tampa. FL 
Miuo Inlormer, TamDa, FL 
PET BBS CommoOora, Largo. FL 

RCPJM RBSS Tampa. FL 
ffemote NorThsia' Largo, FL 
TeccJVi-eo Tamoa.FL 



24h 



Z4h 



St 4 



D ai4-23e-ias7 

□ 814-698-2952 



RCP'M CUG-r^cde. FASfaie College 
Trad&SO Erie, PA 



24h 



S15 



O BT5-397-J176 
D 8l5-455-?406 
C S1S-83S-I020 



CideiCity 
Rynn's Games 
MCMS JAMS 



LockporL JL 



24h 



ai6 



□ 
n 

n 
a 
o 



8l&6aT-9543 
8l&66l-r040 
616-931-9316 
616*63-2526 
ei&23£-31S3 
816-252-0232 



BBS AiarrAms. Kansas Crty, MO 
Forjrn-eo Kansas Crty. MO 

FOfUJn-SO Kansas Cily. MO 
Nel-Works ABC. Kansas CpIv. MO 
rOelWortisTfieSilvei Tongue. ST Joseph. MO 
PMS Apple Bi(5. K^nsasCiFy. MO 



24h 
24h 



Z4ti 



617 



O 
D 
D 

a 
n 



617-767-5847 
817-665-3876 
817-261-4700 
617-732-1787 
817-263-3866 



Ccunnel'SO WiCTiifa Fa«s. TX 

Draqonfrre 

Wel-Wo'ks CompjsfioD FWA. TX 

Nei'WorlisComDuIerPro. Ft. WorlTi, TX 

Texas Connection 



Ml 



□ 901-761-4743 
D 9D1 ■276^796 



ABBSCcnpuler Lao. Mempfiis. TN 
FDruJ^'80 Medical. WempTis, TN 



24h 



904 



n 
p 
n 
a 
a 
o 

D_ 

n 

D 
G 



904-243-1257 
904^77-8783 
904-264-0335 
904-353-5227 
904-932-8271 
904-743-7050 
904-72&J995 



ABBS Fon WaHon Beach. Destm, FL 
ees Pensaona. FL 
Co-our-aO Orange Pa-k. FL 

C0"ineclon-90 Jacs. Jaclisoriville, FL 
Ne1■yVofksBeac^eBS. Pensacola FL 
PMS Seb Ccnpuler . Jacksonville. FL 
fJCP'tJi R3B3J^ Jacl(Sonvjll8. FL 



24rt 

24h 



24n* 



907 



907-22&*7a9 
907-344-5251 
907 278-4223 
907-344-6558 



ABBS Kelctiikan. AK 

Conlerence-Tree. Anchorage AK 
Nel- Works Alaska 
PMS Anchorage. AK 



\ 



W7 
ALASKA 



84 



D 907-337-1954 PC P/M Anchorage AK 



912 



□ 91?' 233-0663 
D 912-439-7440 



□ia'i'our-Mateh#3 
Trade-8Q. Albany GA 



24h 



913 



a 913-6763613 

D 913-648-6071 

D 913-432-5544 

a 91^677-1299 

□ 913-362-9583 

D 913-8434259 

D 91^^648-5301 



cxpenmental'SO. Kansas City. MO 

Nel- Works Leawood. KS 

Online OfCkmsons Movie GuiOe. Mission. KS 

PMS Your Compute* Cohnedion. Kansas Ciiv, MO 

RCP/M. Misson.KS 

RCPJM nSBS Alphaner Lawience.KS 

Steve s BBS 



34n 



24h* 



2ah 



914 



□ 914-634-1268 
D 914-592-5365 

□ 914-725-4060 

□ 914-942-2638 
O 914-279-5693 
D 914679-8734 
a 9I4-67&€5S9 
D 914-359-1517 
D 914-782-7605 

□ 914-623-4248 



Net Woks Pirate's Lodge NV 

NyOWes-SO, Elmslord. NY 

OSUNY. Scaisdale. NY 

RACS III 

RCP'M RBBS. Biewstef. NY 

flCP'M RBBS. Woodstock. NY 

RCP/M SJBBS, Bearsviike, NY 

Shen^Qod Forest II 

STBO-PBB Monroe Camera Shop, Mariroe. NY 

Teie^i'i 6'' 



24h 
24h 



915 



P 915-565-9903 

a 915-755-1000 

D 915-593-0655 

D 915-533-2202 

□ 915-590-1668 



Buiiei-80, El Paso. TX 

Forum-SO. El Paso. TX 

Ne'-Works El Paso, TX 

RCP'M HBBSComa Tech. Assoc . El Paso TX 

F<CP/M RBBS. EJ Paso. TX 



24h 
24h 

24n 
24h 



916 



D 

□ 



916-393-1459 

9T 6-483-3"^ 16 



Aviators Bulle^n BoartJ. Sacramento CA 
flCP'M CBSS. Sacramento. CA 



24 h 



918 



C 

I 



u 

IS 



□ 918-8308696 
D 9I8-749JXT59 



Jnloe>i 80, Tulsa. OK 
TBBS. Tulsa OK 



24h 
24h 



919 



□ -919-362-0676 D.al'Your-MaJch 11120 



«7 



Forrign 



D 613-762-5068 

O 1 0-997-1 01 B 
O 4-1 399-2136 
n 44 462859159 



RCP/M CBBS Mfcom. Mel bourne. VIC. Ausirdia 

RCPi'M So'T^are Tools. Svaney. Australia 
CBBS. London England 
FQrun-80. Hu^. Ef>glflnd 



24h 

24h 
{European Stand^d) 
(Country Code -Oil) 



40? 



rgOBTWHTBT TFARFlOPtES 




Pl-OfllD*.^-"-^— ^— BEHMUO* 

AND TH( CdFlflBEAN 

ISCV^OS 



85 



Bulletin Boards In Alphabetical Order 



01 
G 

"3 
C 

S 

o 

u 



s 

5 



I 



24h Denotes 34-hour operation » Miilli-Us«r System 
• Nighttime Operation * 1200 Baud Alio wed 



S Pay System, PaasMord Required t;^- SexuailyOrierrted BBS 
® Password Required f Religious orlent^on 



D 4D4-25&1S49 
O 21 6-^45-7855 
D 206-935-91 r9 
D 206'744-5438 
D 20I-B64-5345 
n 404-790-5614 

□ 305^36-2983 

□ 305-261 -363S 
3 612-47^-3985 
a 201-835-7228 
a 701-364-5245 

□ 312-862-2926 
D 414-637-9990 

□ 513-72^2243 
n 213^29-1140 
O 301-730JK22 
D 901-761-4743 
D 615-382-010! 
n 419-531-3845 
O 214-454-3862 
D 303-759-2625 
C 3T 3-477-4471 
Q 904-243-1257 
D 312-475-4664 
C 907-225-67B9 
C 402-476-1177 
C 402-339-7809 
C 213^59-6400 

□ 30&«92-6502 
n 602 898-0691 

□ 516-698-4006 
n 312-973-2227 
D 703J71-06TO 
D 4l5J69fllir 

□ 214-960-7654 
G 214-631-7747 
O 609-228-1149 

n 604-437-7001 

O 802-679^961 

O 312-475-S282 

a 305-648-3602 

n 604-662-6551 

D 301-267-7666 

n 206-666-9043 

a 602-996-9709 

a 502-957-4426 

a 602-275-6644 

□ 602-274-5964 
O 602-996-9411 

□ 201-891-7441 
a flt3-aS4-l506 
n 213-537-3376 
O 312-392-2403 
n 312-445-1130 

□ 516-621-9296 
n 714-530-3103 
O 202-364.8617 
a 301-851-0646 
D 213-564-7636 
O 813-251-4095 

□ 213-991-1504 

□ 303-333-1132 
n 501-S69-2241 

□ 313-976-8087 
C 305-238-1231 

□ 31 2-789-361 C 
n 516-241-1971 
O 406-353-5216 
D 406-298-6930 
D 313-868-20&1 
n 608-251-8538 
D 617-876-4885 
D 40fr942-6975 
D 206-621-8665 

□ 201-790^5910 

□ 813-645-3669 
D 414-628-4352 
G 206-525-5410 

□ 713-468-3122 
n 313-295-0783 
O 605-522-4211 
n 312-9635364 
D 604-922-1336 
n 614-475-9791 
O 406-259-7194 

□ 206-54&6239 
3 301-567-2132 
a 202-27&a342 
301-954-3773 
a 312-674-257B 
a 604-491-1437 
G 41&«22 2462 
G 415-695-8960 
G 414-353-1165 
3 314-535-3799 
G 303-3435401 
G 512^421116 
G 414-2733434 



ABBS*X Ailania.GA 

A BBS Ai-ron Digrtar Giouo. Akron, OH 

ABBS Apple Crale I. SeatUe, WA 

A685 Apple Craie II. SearUcWA 

ABBS Apple-Mate, New York. NY 

ABBS Baileys Com pulei Store. Augusla. GA 

ABBSB/feSnop Fi LauOerdale. FL 

ABBS8yTeaiOD Miami. FL 

ABBS Calvary Mission Chiurch. Minneapolis. M^J 

ABBSCCNJ. Pr>nplon Plains. NJ 

ABBS, criai lone, nc 

ABBSCoOe GlenEllyn. IL 

ABSS Coiwrron Compyiei. Racirte, WF 

ABBS Compijnian Onafta, ON. CAN 

ABBS Computer Conspiracv Sania Mornca. CA 

ABBSCcinDu[er Cross-'catfe Columbia. MD 

ABBSCOfnputerLaD Memnnis.TN 

ABeSCornpuierRoorri. KaJamazoo Ml 

ABBS Com outer Sioie. ToieOo. OH 

ABBS OflKas into Board. Dallas TX 

ABBS Denver. CO 

ABBS. Deifoit. Ml 

ABBS Fo^r Walron Beach. Deslm, FL 

ABBS Gamemasrer Chicago. IL 

ABBS Kerchikan AK 

ABSSLin*. Lincoln. NE 

ABBS. On-ana. NE 

ABBS Paciic Palisades. Los Angeles. CA 

ABBS. Peofia. IL 

ABBS. PhHjenix. A2 

ABBS Piraies Cove. Long teiarvl, NY 

ABBS Hcsgers Park. Chicago. IL 

ABBS Soflware Sorcery. Hefncton, VA 

ABBS South Of MarKfll. San Francisco CA 

ABBS ^eiedunpn III. Dallas. TX 

ABBS The P^J^se. Dallas. TX 

ABBS. Turnersville NJ 

ABBS Vancouver- BC.CA^J 

ABBSVermor^t Ess&x Jurciioa VT 

ABBS Video Adv Movie Ma'QLfle. Evanston. f!_ 

ABBS Wast Palm Beach. FL 

A6C Vancouver. BC. CAN 

ACCES.S Anr^apoJis. MD 

ACCESS. Olympia. WA 

ACCESS. Phoehi^. AZ 

ACCESS. Phoeni:- AZ 

ACCESS Phoeniy AZ 

ACCESS Phoenix AZ 

ACCESS. Scoisoaie. AZ 

AC C E.SS Wyckolt. NJ 

Acc«s-60. Tampa. FL 

Access One CA 

ACS. Arlington Heights. JL 

ACS.Cnicago. IL 

AdvBnlu^e BBS 

A^Jveniuter s Tavern 

A.addm'sLamp 

Aicarra? 

All Night BBS CA 

Alpha. Tampa. FL 

Aloha Byle. CA 

American BBS 

American Networks V2. Metana. LA 

AMIS ARCADE. Starling Heiglils Ml 

AMIS Apogee Wiami FL 

AMIS. ClaiendOn HrJEs. JL 

AMISG PASS , Grand Rapids. Ml 

AMIS Graf en. Cupertino. CA 

AMIS fBBBS. San Josa. CA 

AMISU ACE.Oettoit.MJ 

AMIS Mage Larterr^ Madison. Wl 

AMiSStarbase 12. Priiladefphia. PA 

AMJSTABBS. Sunrvala.CA 

Ancnor CPj'W 

Apnrodile-E ■-'aledon NJ 

Apollo s Chariot Apollo. FL 

Appariiions Gove 

Apple Crate I. Seattle. WA 

Apple Crunch Houslon TX 

Apple-Gran 

Apple- Net ft. Sania Susaria Knolls, CA 

Apple Juice 

Apple Pef ch 

Applecracke^s Columbus OH 

Appier HQ 

ARBB SaaniB. WA 

ARMUDIC Conipuier Age Baltimore MD 

ARMtJDiC. WashiFsgion. DC 

ASCII 

ATST Pnore Center 

Atari BBS. Virginia Beach VA 

Atah IrVo-SyStem Twonlo, QN.CAN 

ATATCOM,'ao San Lea-^dro CA 

Aran Music Macnjne 

A.U R.A Atari 800. St. LoijjS. MO 

Aurora-Nei 

Austin Parly Board. Austin TX 

Auu>Net. Milwaukee w: 



24h 



a-iht 

24h 
2"ih 



2*h 
24h 



2"th 7r 
24h 



2AY- 
24h 
34h 
3dh 



24h 
2"m 
340 



2ih ® - iryit. ac# = abcdOD 



24h 4 
24h 



24h 
24h 



24h 



^ 



24h 
24h 



24h 



24h 
Z4h 
24h 

24 h 

2 Ah 



D gi&663-i459 


AvkaiorsBufelm Board. Sacramento CA 






D 2-13^51-0760 


Aware IJ. Lds Angeles. CA 






B 




a 604-271 -11S4 


Basically BBS. Vancouver BC. CAN 






D 703-978-9754 


BBS. Annandale VA 






□ 60^246-1432 


SBSApolio Phoemi.AZ 


24n 




816-567-9543 


BBS Atari Ame. Kansas City, MO 


24h 




□ 213-394-5650 


BBS 8 R.L05 Angeles CA 


24h 




D 401-521-2626 


BBS Colornei. Prov-denca, Ri 


• * 




D 609-761-0350 


BBS Commockire. San Juan PR 


• 




D 216-757-3711 


BBSCOJTipuler ApptcalJonsGo . Polar>d.OH 






a 707'5e5'3566 


BBS Express 






□ 401-736-5162 


BBS Heainkif Store. Wan«ick RI 


# 




□ 305-246-11 11 


BBS Homesiead. FL 






□ 40^-252-4146 


BBS IBM Hosicomrr AHanla GA 






D 703-976-9562 


BBS IBM Hcslcomn. Fairfa>L, VA 


24h 




□ 703-976^)921 


BBS IBM Hoslcomm. Fairfa*. VA 


£4h 




□ 703-59T-5120 


BBS IBM Hosiconm, Fairla*. VA 


24h 




□ 703-425-9462 


BBS IBM Hoslcomm. Fada^'. VA 


2AY\ 




713^90-0310 


BBS IBM hoslcomm. Houston TX 


34h 




□ 703-425-7229 


BBS iBM HosEcomm. Spr.nglield. VA 


24 h 




D 416J99-7023 


BBS IBM Hosicomm. Toronto. ON, CAN 


24h'?) 




a 703-560-0979 


BBS rBM PC. Anranaale. VA 


24 h 




D 404-294-6679 


BBS IBM PC. Atlanta. GA 






□ 404-252-9438 


BBS IBM PC. A[*ania. GA 


24^ 




a 301-937-4339 


BBS IBM PC SellsviHe MD 


24n 




□ 301-460j:)53S 


BBS IBM PC, e«lhesda. fwlD 


24n 




C 704-365-4311 


BBS IBM PC. Charlone. NC 


24h 




□ 617-353-9312 


BBS IBM PC. Computer Socely, Boston. MA 


• 




D 213649-1469 


BBS IBM PC. CulverCily.CA 


24n* 




n 703-680-5220 


BBS IBM PC, Dale City. VA 


24n 




O 301-251-S293 


BBSJBMPC. GaifherstiLirg MD 


24h 




D 703-759-5049 


BBS IBM PC. G/eal Fdis. VA 


24h* 




□ 606-262-4939 


BBS IBM PC Vadisor^ Wl 


24h 




Q 312-991-6567 


BBS IBM PC. N.les. IL 


24h 




a 301-949-6348 


BBSfBM PC. Poc^wdle MO 


24h 




D 703-560-7603 


BBS IBM PC. Venna.VA 


24h 




D 312-382-4227 


BBSiBW PCmoderr . Chicago. IL 


24n « 




D 3i 2-37^-7598 


BBS IBW PCmodem. Chicago. IL 


24 h 




n 7 13-SS 1-5428 


BBS MCUA Houston, TX 


2411 




□ 904-477-8783 


BBS. Pensacola FL 






□ 414-463-4578 


BBS SUE Milwaukee. Wl 






D 401-272-1136 


BBSSy£i:nk ProviOence. Rl 


24h 




D 612-724-7066 


BBS i.-ie SaFehouse. MinrwapolhS MN 


24h 




D 707-527-5906 


BBS-lfi.Sa^caRosa.CA 






n 214-269-1386 


6BS'80 Dairrug. Dallas. TX 


^4h 




□ 904-932-6271 


Beach Game System 






414-25g-9'l75 


Big Top GamesSyslem. Milwaukee Wl 






□ 406-267-7399 


Bird Mouse. San Jose. CA 






a 502-952-1362 


Bla:< SO BBS. Phoerux, A2 


24h 




n 305-392-6927 


Boca Harbor 






617-423-6965 


Boston Information Exchange. Boston. MA 


24h* 




□ 416-487-5633 


Bradley Bro-|-er$ BBS Toronto ON CAN 


24hl 




D 416-481-9047 


BraOley Sro-ners BBS Cownload. Toronto ON, CAN. 


24hS 




D 513-734-7103 


Braaiey Com purer BBS 






D 212-933-9459 


Bron^BBS Ne* York, NY 






D 813-885-6187 


BSBB. Tampa, FL^ 






D 408-980-0276 


Buccanesi" s Harbor 






□ 416-266-3227 


Bull 60. TorXKiio. ON CAM 


7.30om-Bam. 24^ whnOs 




416-423-3265 


BufI aBS{ETlMaga?ine).Toron[o ON. CAN 


'P 




D 817-266-7789 


Bullel-60. Boston. MA 


24h * 




D 216-729-2769 


Bullei'60. C"iesle*land OH 






n 717-566-2112 


Bullel'90 ClarksSummjt PA 






□ 203-744-4644 


Bullel-60 Daobury.CT 






D 915-565-9903 


Bullel-60 B Paso TX 


24J1 




□ 404-461-9666 


Buliei'80 Fayeneviiie. GA 






:: 205-492-0373 


Bul!et'80 Gadsden. AL 


24^1 




□ 601-264-2361 


Bul(et-80 HalnesDurg. MS 


24n 




a 712-368-2651 


Buliet-eo Molstem lA 






□ 614-532-6920 


Bullet-aO. Ironlon. OH 






n 215-364-2160 


BuHer-80 Langhorne PA 






D 212-740-5650 


Bullel-eo New York NY 


24h 




a 714-952-2n0 


Bu<iel-eO Orange County Anaheir^. CA 






□ 714-644-794? 


Bull et-ao Pi rare Place 






n 203-668-7952 


Bullet-aO. Seymour. CT 






n 217-529-M13 


Bullel-80. Spr-ingtield. IL 






n 313^3-5076 


Bullet 80 Wateriord Ml 


24h 




D 707-539-6471 


B/te The Buile'm 






C 




D 305-432-5969 


Cable Bon 






O 206-524-0203 


CaJi-A PPL.E. Seattle. WA 






n 602-275-6644 


Call -A' Lawyer Plioeni. AZ 


24 h 




O 518-346-3596 


Capita! Cil/ BBS. Albany. NY 


24 h 




Q 617-279-0522 


Captain F"ni s Oua.'terdecii 






D 612-377-7747 


Captain's Loy 






a 703^23-5210 


earner 3. Alenandiia VA 






a 312-596-4661 


Cass-eO. Hickory Hills JL 






□ 703-734-1367 


CBBSAmiad Washington DC 


24h 




D 404-394-4220 


CBBS Atlania, GA 


24 h 




D 312-897-9037 


CBBS Aurora CorripuierPenpneral?. Aurora CO 


24n 




D 504-273-3116 


CBBS. Balon Rouge. LA 


24h 




n 812-334-2522 


CBBS. BlOCJnirgion IN 


¥ 




n 617-646-3610 


CBBS. Boston. MA 


24h 




n 319-364-0611 


CBBS. Cedar Papids lA 


24h 




312-545-5086 


CBBS Chicago. IL 


24h 




□ 301-948-5717 


CBBS CPE UGVICST. Gaithe-sburg MD 






D 415-656-2919 


CBBS UmbtJa. Berkeley. CA 


»r 




n 517-68^2119 


CBBS Lai^rence Genera; Hosp.lal Boston MA 







O 516-561-6590 

□ 4-1 3M-2136 
D ST&.334-3134 
O 414-^1-8364 

□ 617-752-?2d< 

□ 813-036-3009 
n 503-646-5510 
n 412-332 7176 
D 604-562-9515 
D 415-357-1130 
G 716-244-9531 
a 612-423-5016 

□ 313-366-9945 
806-944-0563 
4l6Jei-3llO 
603-746-3956 
B04-6375640 

O 3 13-259-8066 
O 301-640-0496 
a 304-92*3338 
416-36&3069 
314-434-6187 
303-696-7630 
303-753-1554 
4l5-B3CK)7n 
703-360-3812 
213-930-2578 
815-397-4176 
312-957-3934 
414-47&B732 
416-74^^221 
513-335-9073 
213-336-5535 
414-54.Ki333 
305-969MOO 
904-264-0335 
416-767.0412 
D 313-897-3392 
416-733-6500 
31*625-4576 
414-679-9103 
312-674-6503 
314-638-0644 
D 3l6-645^k827 
D 714-770-5052 
702-870-9986 
313^65-9531 
n 215^55-3809 
D 714-359-3169 
D 714-B77-2253 

□ 817-767 5647 
O 516-775-5700 
D 713*44-7041 

□ B03-771-0923 
D 301-567-2132 
n 416-663-3226 

□ 213*57-1799 
a 805-496-0850 
D 414-255-1222 
a 714-983-9933 
C 416-633-01S5 
D 602-931-1829 
D 907-344-5261 
O 404-982-9627 
a 408-475-7101 

□ 606-487-2001 
D 201-627-5151 
n 4l5-53ft-3680 
O 313-373-4800 
D 613-854-9691 
O 415-861-6469 
O 415-626-9427 

□ 213<S4-r505 

□ 415-332-6115 

□ 513-578-5833 

□ 516-568-5636 
n 303-690-4566 
O 416-SS1-4147 

□ 301-640-8588 

□ 5T6-483-B491 

□ 90J-3S3-5237 

□ 517-339-3367 
514-622-1274 



D 
D 

D 
O 



D 
□ 
D 

n 
n 
o 
o 

a 
u 

D 
G 
□ 
□ 
O 
□ 
D 

n 



D 
G 
G 
G 



D 

n 



D 

o 
c 

D 
G 
G 



313-991-1664 



305-644-8337 
603-934-7930 
813-977-0989 
616-457-1840 
D 305-894-1666 
a 212-141-3755 
51^71-8901 
305-391-3893 
313-547-7903 
602-956-5021 
3i3«56-3&04 
602-661-4090 
619^91-8367 
713-376-6383 



O 
O 
G 
G 
G 
G 

a 

G 



CBBS Uca Limtjs. Long .sJand. NY 
CBBS London Ei^gland 
cess Long Island. NY 
CBBS MAUDE MiNvaufcee Wl 
CBBS K^iCTDsJai, Wofcesler. MA 
CBBSOrra*a CN CAN 
CBBS Portland. OR 
CBBSPACC Pinsburgfi. PA 
CBBS, Prince George. BC. CAN 
CB8S Proxima, BcrkeJey, CA 
CBBS Rams. Rochesier, NV 
C3BS Rosemonl. MN 

CBBS S: PeteraOufg. FL 

CBBS Siriotly Soltware HonolJu, Hf 

CBBS, ToroniD, ON.CAN 

CBSS TSG. Tucson. AZ 

CBBS Vancouver. BC. CAN 

CBBS Ward And RanOy S. Chicago, IL 
Cenlabr Island 

Ceniiiiy3l3[ 

CFTP BBS, Tofonlo. ON. CAN 

Cnarnbets ol Xenobia 

Chess Board Denver, CO 

Cheyenne Mountain, Denver. CO 

Chthon 

C-HUG Builelm Board. Fairlan. VA 

CIA 

Cider City 

C M MS , Chicago. IL 

Coc&Mug 

CocO-Nul, Toronlo. ON. CAN 

Cohoes Forum. Cohoes, NV 

Com Games Net 

Coior-eo ' 

Color DtfTienson 300 Wesi PaJrn Beacfi. FL 

Colour 60. Orange Park, FL 

Colour eo Toronio, ON CAN 

Comin-SO. Queens NV 

Commoaofe 64 BBS. Oshawa ON, CAN 

CorrimodQre Communcalion, Si Lours. MO 

CommoOOre UD/Dnload Line. .3pm- -tCpm 

Commoi^tore Video King. )L 

ConmuniireeGGJdenHirkd,ST Loue, MO 

Comnei-eo. Akron. OH 

CojT>r>ei-ao. Lag una Hills, CA 

Comnel-ao. Las Vegas. NV 

Comner-ao. ^^l Clemens, Ml 

Comner-eo. Nofih Wales, PA 

Comnet 80. Riverside. CA 

Comnet-80, Riverside. CA 

Comrw-SO Wichila Falls. TX 

Composr 

Compuque-SO Hcmslon. TX 

ComousySlflms CoJumbia, SC 

Compuler Age Inc 

Comouier Car^p BBS 

Compurer Zonnecuon. LOS Argeles. CA 

Computer Conneciton 

Compuffif Palace. Milwaukee, Wl 

ComcuWrs For Chrtsl, Onlano, CA 

CiXTisoec BBS. Downsvew. ON, CAN 

CoPtefWice-Tfee. Phoenm. Al 

Contefence-Tfee, Ancnprage. AK 

Contefencfi-Tree. Atlania, CSA 

Con*eience-Tree. Berkeley. CA 

CoTiterence-Tree Compulerland Honolulu. HI 

ConlerervceTree Flagship Rocka^ay. NJ 

COfrleience-Tree, Hayward. CA 

Conlerence-Tree Kelp Bed, Los Angeles, CA 

Conference-Tree MmneauDlis. MN 

ConferencH-Tree SanFrancsco. CA 

Cor^erence-Tree SanFrancfico. CA 

Conference-Tree Sania Monca, CA 

COTirere rice-Tree Sausalito. CA 

Conference- Tfee V^clona. 7X 

Conneclion-80 CeriEereach, NY 

ConneclKjn-80. Denver, CO 

Connectcn-eO, FremonL CA 

Connecion-SO. Gaitherstiurg, MO 

Connecicn.eO. Great Neck. NY 

Conneclon-BOJacs, Jacksonville, FL 

Connechon-BO. Lansing, Ml 

Conneclcn SO. Lav^ Bele. Laval, PO. CAN 

Conneclcn-SO. K^annatlan, NY 

Connection-ao. Orlando, FL 

Connecfiori-eO PelefOorough, NH 

ConnHCfiOii-80. Tampa FL 

Connedion-eo V\i Mch McroGroup. M( 

ConnecTiori-80. Winler Gaiden. FL 

ConnecTion-eO WooOhauen, NV 

Cook 1 Galley 

COPS 

CPU 

Creepy Corr-dOfS, Phoenm, AZ 

Crysial Casfle 

Crysia!. PfiOenix,AZ 

CV^S. San Oiego. CA 

CyrL.S Dimension 



24h 
2411 



24h 
Z4h 



24h 

£4h 
24h 



6pm-9am 



Zch 



24h 
24h 
?4h 



24h 

24h 

6pm-9am 

24ri 

24 h 



24 h 

* 
■* 

* 



5pm-9afri 

lOam-lOomwknds 
24h 

2411 

24h 

24h 
24h 



24n 
24ri 
24h 
24h 

24h 
24h 
24 h 



24rt 
24h 
24h 



24h 

- 1 



□ 2t3-633i463 

□ 2T5-56aMlS 
D 215-563-921^ 
P 4 f 4-672-6053 
D 41&522-1966 
D 313-764-1637 



Dala-MareCarxigaPart. CA 

□a^aner t2DOBauO 

Oaldnel 300 B^d 

Da',aT8Cti 

Da^aAOm 

Davy Jones Loc*ei 



<fr 



24h 



a 617-S65-1264 
O 213-346-1849 
D 812-M8-753S 
D 414-421 39S3 
D 213-542-3322 
D B1&J34-4S00 
D 713-556-1531 
D 201-272-3686 
G 20&256-6624 
D 415-991-4911 
D 617-334-6369 
n 919-362-06/6 

□ 201-462-0435 
D 2l3-99<>^a30 
D 402-571-6942 
a 713-783-1136 
n 209-296-1 32S 

□ 912-233-0663 
D 619-746-6746 
n 312-243-1046 
D 213-763-2305 
G 415-467-2568 

□ 213345-1047 
n 212-541 5975 
n 602-690-0972 
O 714-974-9786 
D 514-327-5764 
D 713-J7TJT31 
D 3O1-92&3470 

□ 415-486-9145 
G 21S-347-9760 
O 4T6-421-S930 
D 817-665-3576 
a 213-426-5206 
a 414-262-0501 
a 408-996-7464 
n 415-552-7671 
D 215-855-3809 
a 707-527-5908 
D 714-641-5321 
n 313-6443841 



Davy Jones Lockej. Lexington. MA 
Decline, Woodland HJis, CA 
DeepThol 
Demon s Reaf.T 

Dial 'You r-Malcfi H 
Dial-Youf-March iHI . Carlsbad, CA 
Dial-Your-»/atch •12. Houston. TX 
Dial-Vour-Wafch ffl4. Cmntofd. NJ 
Oal-Your-Maloh #16. Seattle WA 
Dial'Your-Malch#l7 
Dial You r-Malch #18 
Dial-Vour-MalcTi 020 
Diai'Your-Maich »21 . Freehold, NJ 
Dial' Your- Match #32 
Oiai-Vour-Watcn #23 Onara, NE 
Oial-VOL. r-Malch #24. rtoiislon. TX 
Oral -You r-Marcn #25. Oove, CA 
Dial.Vou.'Ma[cn#3 
Dial 'You '-Matcfi #33. Pwray, CA 
Dial-Ycijr-MafC!i #39, Chicago. IL 
Dial-YcrtJF Match #4 

Oial-Vour-Malch#8. San FiahCiSCO, CA 
Oia''Vour-Ma]ch#9 
Dial- Your- MalCh Nev^Vork. NY 
Diamond lll. Phoenj, AZ 
Dimension-eO, Orange, CA 
Disira-Soff Monireai. PO.CAN 
Doc Board HDusfon. TX 
Doctor's Office 

Dcwnload-eo MotO'S ForesL Knolls. CA 

Or Falcon'sPleireai.Car>o9aPark.CA 

Dr PJiQbo5 Dating BBS. Toror^o. ON CAN 
Oragon' re 

Dragons Game Syslen 

Dragons Lair. MilwaiAee, Wl 

Dragore Larr 

Drummer 

Or ij ' s Comrrfu nique-flO 

Dual BBS 1 6 

Oune 

DWBBS 



24h- 
6prn-Gam 

34hfr 

or 

24hVr 

<tr 

24h 
24h 



24h* 

* 

24h 

©= dragon 



86 



»■ 



®-BBS,UN-.DW.BBS 



213-769-9512 

□ 212-997-2488 

n 313-474-5795 

a 314-645-1047 

a 414-635-1754 

D 613-2363009 

n 416-921-4013 

n 414-964-5160 

n 913-676-3613 



Eleclnc Line Connection, Shermah Oaks. CA 

Eieclronic Bookshelf 

E.eci'onic Ooysse'/ 

EMC SO, Si. Louis. MO 

ESCAPE 

tTW BBS. Ouav^a. ON. CAN 

E"ceifronic3. Toronlo. ON . CAN 

Exec- PC 

£]^penmentai-80. Kansas City. MO 



24h 
24h 



U 314-991-2744 
O 213-840-8066 
D 713-530-5249 
D 317-4946643 
n 714-532^521 
a eiS-455-2406 
D 303-365-2027 

□ 303-399-3858 
D 404-279-5392 
D 803-552-1612 
D 216-4B6-1176 
D 915-755-1000 
O 305-772-4444 
D 44 482659169 

□ 61&661-7040 
a 81&-931-9316 
n 702-36J-3609 
D 201-486-2956 
P 503-535-6663 
O ■901-275-8196 
D 201-526-6623 
a 205-272-5069 
D 603-682-5041 
D 613-6204646 
D 713^70-5861 
O 41&-346-2139 
D 206-723-3282 
G 1802-458-3850 
D 617-692-3973 
a 315-682-2113 
n 50^635-7205 
D 703-360-5439 



Fantasy Island 
Fantasy Plaza 
Faniasy Voyage 
FBBSWi.Puidue. IN 
FriDpe'E. Gafden Grove. CA 
Flynn s Games 
ForbidOen Zone 
Forum-30 *2. Denver, CO 
Forum-SO Augusla.GA 
Forum- 60 Charleslon. X 
Forum- eo Clevdancl.OH 
Forum-eO. El Paso. TX 
^orum-ao. Fr LauOeraaie FL 
Forum -80. Hu|[ Er^gland 
Forum-aO Kansas Cify, MO 
Fofur>-ao Kansas Cj[y, MO 
Fofun-80. Las Vegas. NV 
Fofum-30. Lndsn NJ 
Forum -80, Medlord. OR 
Forum SO Medical. Memp*is, TN 
Forum-eO Monmomh, Bneite. NJ 
Forum'30, Monlgornery. AL 
Forum-eO Nashua. NH 
Forum- BO. Ottawa. ON. CAN 
Fofum-ao. PnnceWillisnCounly. VA 
ForLiJT|.80. San Maieo, CA 
Fo-umeO. Sear!le,WA 
Fonjni-eo. Sierra Vela. A2 
Fo/-uni-80. Westtorfl. MA 
Forum-eO, Wichita. KS 
FreeboolerS Archives 
Fulu'e iecfi. Alevsnorra VA 



24ha 



24h 

a4n 
• 

24h 
24h 

(Country Code ■ 
24n. 
* 

24h 
24h 
24h 
24h 
24h 



24n 

* 

£4h 

24h* 
24h 



Oil) 



c 
a 



D 713-444-7098 
O 713-455-6502 
O 602-991-0144 
D 301-344-9156 

□ 416-439-0065 
G 303693-1064 
n 303-469-7541 

□ 303-3iJ640l 
D 303-750-3763 
n 303-443-3367 
n 414-262-4161 

a 602-967 4529 
a 416-462-2623 

□ 316^5-3179 
P 418^77-0933 
D 707-538-9124 

□ 312-622-4442 
a 305-9666653 

□ 213-445-3591 



GABBS ArmaOiiLo Media. Houston. Tx 

GAB6S Houston, TX 

Garden 01 EOen. PhoeniN, AZ 

Gas Net 

Ga/nes BBS. Scartxxougfi. ON, CAN 

GBBSII. Denver, CO 

GBBSFJ flDple Pi, CO 

GBBSI. Auora-Nel Denver. CO 

GBBSIl Eamon, Denver. CO 

GBBSli Ofl The Wall. Denver. CO 

Generic Milwaukee. Wl 

Geneays. Phoenn.'AZ 

G.E NiQhlowl.ToiOnlo, ON.CAN 

Genius Modernline 

Georger&vn HAM Radio BBS. Georgetown. ON. CAN 

Grape Vine BBS Napa ValJey. CA 

Greene Macfiine, Chicago. IL 

Greene MacJiine Corsair Wesi Palm Beach. FL 

Greene M^cl-une Frpoaseed Cnichen Arcadia. CA 



24hi 
24h 
24h 

7pm-9am 

« 

24h 

24h 

• * 

24h 

® 

24h 

24h 



24 h 
24^ 



87 



c 

s 
a 

I 



1 

s 

B 



u 

S 



u 



a 415-897-2783 
D Z13-43I1443 

□ 7I4-354-B004 
n 3lS-337'77?0 

□ 213-287-1363 
C 305-965-J388 

□ 602-726-7533 
D 213-591-7239 



Greene Wachr>eGDlclenSlare BBS, f^ovalo CA 
Greene Macn.ne, LosAJamiios. CA 
Greene Machine. Riwersi<te. CA 
Greene Machine. Ponre NV 
GreerieMachirie, TemcHeCiTy. CA 
Greene Machine. Wesl Paim Beach. FL 
Greene Machine. Yuma. AZ 
GroJjna&lai Svslem. Long Beach. CA 



24 h 
341 



H 



□ 21 7-677-1 544 

□ 301-593-7033 
D 6T7-332'5017 
a 516-328-8204 
a 516-367-8172 

□ 414-255-9645 
n 516-531-0890 
a 213-366-1238 
D 604-430-6233 
D 215-434-3995 
O 301-593-7033 
a 4l5-67i-0660 



Hacker s Haven 

Handicapped Ei<change 

Hanger 1 9 

Haraware Haven 

Haunietf Mansion 

HAU.SE Mi^vaukee Wl 

H6BS Heaih;Zenirh. G-ana Rapids. Mi 

HBBS Mog-ur. Granaoa Hdls. CA 

Heath BBS. Vgncouwef. BC. CAN 

Herrnes'80. Alleniown, PA 

He:^. Silwer Spnny, WD 

Human 4 Wisdom 



7pm- 7 am 

*■ 
241- * 



241 



I 



D 415-481-0252 

a 714-545-7359 

□ 216-724-2125 

G 9i8-s3a-ae9B 

n 305-653-6044 

D 416-378-3267 

□ 416-762-1820 
D 213-477-4605 
D 312-296-3883 
D 714^551-4336 



IBM PC Nio name San Loreri^D CA 
IDBN Jnfo-Nel Costa Mesa. CA 

inloex-eo AJtroh OH 
InloevBO. Tulsa. OK 
ln(oe<-ao. We&i Palm Beach i=L 
Jnfopoii, Pofi Credil. ON . CA^J 
Jnsane Asyli.ni. Toronlo, ON . CAN 
trier(3ce Loa ArcjWes. CA 
Inie/laceBBSiAtan). Chicagc IL 
Irvine L ne. I'vine. CA 



24h* 

24h 
2411 
^4h 

lOan'Sam 



□ 206-863-0403 

n 713-932-1124 



JOTS. Redmond WA 

JdlV FToger #2 Houslon.TX 



24h 



n 206-767-7777 
n 515-297-6037 
a 212-631-1788 
□ 213-947-8128 



K ngoom of Seven. Seattle. WA 
Knight Line 
Kracker 5 KasHe 
Kluge Computer 



24n # 



n 213-631-3186 
n 303-423-3156 
D 303-751-2063 
HI 515^97-4176 

□ 2! 5435-3388 

□ 40a-320-€923 
n 316-237-3350 
n 415-522-6441 
n 415-565.3037 
n 41&445-5192 



LA intfi'Change. LosAngetes.CA 

Laboracorv 1 

Laborsrory M (Lano ot Qz). Denver CO 

Laboratory IN 

Lenign Press BBS Allentc^Lrn PA 

LetnbrnJge Gaming System. Leinpnage. AB 

Line 

Lmerbox 

Liv.n^i 3BS. EOucation SIG 

Logic BBS. North York ON CAN 



24h 



24hl 



M 



□ 213-470-5912 
D 402-734-4748 

□ 703-17T-OGfO 
C 703471-0611 
C 313 989-8537 
C 602-251-6538 
C 303-694-2871 
C 306-527-0897 
C 303-986-5039 
D 414-224-6930 

□ 312-674-9246 
n 213-476-5478 
a 414241-8364 
a 312-9271020 
D 5i2 753-30fl2 

□ 8:5-338-1020 
D 312-260-0640 

□ 612-533-1957 
C 312-462 7560 
C 312^351-4374 
C 217-753-4309 
G 416-978-6893 
G 604^591-6975 
a 416-782 9666 
a 305-686-3695 
a 216-875-4562 
n 301-560-9555 
a 613^75-3331 
n 504-631-3589 

□ 604-224-2337 
D 602 938-4508 

□ 414-353-2402 

□ 314-227-4312 
D 312-279-4399 
C 414-377-3878 
C 414-327 5300 
C 414-2BI 0545 
G 71 3-671 -B5T7 

□ 408-666-9629 
a 206-762-5141 
n 4I4-774847B 
a 203-744-4644 
D 301-983-8293 

D 213-390-3239 

D 213-4504550 

D 212-541-5975 

P 213452-6111 

Q 213-821-2257 

□ 305-755-5560 



Mad Board From Mars, los Angeles. CA 

Mages ir^ri. Omaha. NE 

Magus 

Magus Hernaon VA 

MaqiC Kingdom 

Mai^c Lantern 

Magic WindO"^ Denver, CO 

Mail Boafd-82. Seattle. WA 

Man^rcn Denvei CO 

Marquette 

Marvil 

Ma^rerWDr^d. Los Angeles CA 

MAUDE 

MCMSC AMS Chicago. IL 

'J\Ct>A5 Go'ialh. Mmneamlis. MN 

^*CMS JAMS Ldckdoti \L 

MCMS Meno West Oaiabase ChicagojL 

MCMS NO Saliware Minneapolis. MN 

MCMS P C M S Wheator. IL 

MC MS Waco Hot Line Schaumburg. IL 

MCMS WOfO Exchange. Spnngfieid. JL 

MeOicar Networks, Toronto. ON. CA^ 

MessageSO. Surrey. BC CAN 

Micro 80. Toronto. ON. CAN 

Micro-eo. West Palm Beach. P_ 

MicichCOM. Lauisudle. OH 

Micio EnccKj liter 

Micio Inlormef. Tampa, FL 

Micfo Phone 

Miciostst BC.CAN 

MicioSyslems Phcpsnjx AZ 

Midnight Siar 

MrOwesl. SI Lours. MO 

MiO*e?;( Pirate Syslem 

Mid Aes^ Software Library 5Drn-6am 

Milwaul^ee Excess Milwaukee. Wl 

Milwaukee Tnbur-e. Milwaukee Wl 

Mines ot Moiia 

MmesotMona II Apios CA 

Mm^Brn. Seatue. WA 

Min--Board 

Mini- Serve 

Mi'i'iin" Control 

MMMMM - MARC The Marlkans UikM Up MatChi 
MMMMM*-". Sania Monica CA flineCne) 
MMMMM#t. Sania Monica CA lime Two) 
MMMMM»2 NewVork, NV 
MMMMMiir3 Manna Del Rev. C A 
MMMMM#4. La^noae, CA 
Moido* 



24 h 
24h 

a4h 



24h 
24h * 

24h, 

24h. 

24h 

24h « 
24h © 
24h 

7Dn.9ani 
24 h 
8pm-8arTi 

24h 



24h 

I Opm ' pnTi 
fl7 



24nl 
24^ 



24 h 
Hdknd^ 



ng Machine 



a 312-759-9191 

D 313453-5146 

O 45 5-352-8442 

□ 416-728-6574 

D 205-334-7394 

n 309-797-8535 



Molher 
Morherfjoard 

Motherfoaid.San Leandfo CA 
MofcrCt^BBS. Oshawa ON, CAN 
MSG-8J. Everett WA 
M/sterv Casfle 



N 



□ 804444-3392 

□ 812-858-5405 
D 816-463-2526 
D 3:8-968-1302 
O 312-295-7234 

□ 404-733-3461 
a 512-823-6123 
n 907-27B-4223 
O 305-772-1076 
D 415-565-6334 
a 318661-1012 

□ 714^23-1451 
C 312-685-9573 
O 312-963-5364 
D 409-846-2900 

□ 214-644-1781 
D 312-935-3091 
D 701-746-4959 

□ 502-459-5531 
O 618-692-0742 
P 502-423-0695 
D 904-932-8271 

□ 305-946-8000 
n 713-752-5706 
D 212-410.0949 
D 217-4294738 
■J 3O4-345-B230 
Zl 312-6B2-9237 

□ 312-323-3741 
O 312-255-6469 
n 213-336-5535 

□ 301-953-3341 
D 317-251-4700 
D 401-331 -B450 
D 408-227-5416 
a 515-279-8863 
D 301-543-9429 
n 803-524-6666 
O 817-732-1787 
a 314432-7120 
C 806-488-7756 
C 2l3-l*b9-0B94 
D 504-454-6688 

□ 214-361-1386 

□ 5^3■222^G72 

□ 312-627-5136 
a 214-239-5842 
n 915-593-6655 

□ 315-766-8153 

□ 213-345-5&70 

□ 314-532-4652 

□ 215-244-0B64 
n 313-455-4237 
O 618-577-2904 
O 317 326-3833 

□ 618-254-6074 
D 608423-1593 

□ 608-521-7312 

□ 314-963-7225 
n 713-466-0174 

□ 414-727-3637 
D 913-646-6071 

□ 201-994-9620 
a 309-342-7178 
a 213-368-5196 
a 617-256-1446 
n 7I3-BG4-4672 

□ 312-998-5066 

□ 707-528-3462 
O 713-871-8577 

□ 618-466-9497 
D 812856 5405 

□ 50:^55-6009 

□ 61 7494-1 9B5 
a 617 72D-36O0 
n 213-454-3075 
n 914-6341268 
n 713-974-5258 

□ 312-935-2933 
O 516-527-9046 

□ 603-436-3461 
n 312-39347S5 
n 2T 3-473-2754 
D 31 4-H2 1-5826 

□ 314-994-9257 
P 713-333-2309 

□ 405-995-7464 

□ 713-354-4690 
D 713-777-3608 
D 816-232-3153 
D 713-705-7996 
n 713-493-6700 
CI 416-653-3733 
a 416-445-6696 
n B05-522-1789 
P 317-743-8667 
P 618-345-6638 
P 214-824-7455 



VA 



NBBS Norlolk 

Nel-^'orks I 

Net-yVcfksABC. KansasCi[y. MO 

Ner-Wc"ks Acad ana. LA 

Nef-Wo;-c5 Adve-^ture s Inn Lake Forest. IL 

Net-Works AGS. Augusia, GA 

Net- Works Alamo Cily. TX 

Net Works Alasio 

^Jel- Works Apple Bat-ei. FL 

Nel-Wofks Apple Corps. San Francisco. CA 

Nef'Wo'Jts Apple Gumbo. Shieveport. LA 

Net-WoTKs Apple Jacks. CA 

Net-WorksApnie Juice D'ren. IL 

N el- Works ApEle Net Chicago. IL 

Nel-Works Apple Seed. Caiege Station, T>; 

Net-Works Apple Shach. TX 

Net-Works Apple-Tech nicaf Chicago. fL 

Nel-Wo'ks Armadillo. G'and Forks. ND 

N&l-Wo"iS Assembly Une. Louisville. KY 

Net- works Asylum. IL 

Mer-WorksBaud-Ville. Louisville KV 

Net- Works Heacn BBS Persacola.FL 

Ne;-Works Big Apple, Miarri, PL 

Ner-Works Br.ar^Net. Houslon. TX 

Ner- Works. Brooklyn, NV 

Ner-wofks C A Nf S . Decaiur iL 

NetWofi<s, Charleston Wv 

Met'Wof^s CNcago. IL 

Net-Wofks Cnipmunk HinstJaie. IL 

Nei- Works CL AH. Chicago. IL 

Nel-Works Com Games. Los Angeles. CA 

Ne'-WorksConm Center NW3NAGAD. Laurel MD 

Nel-WorksCompushopFWA. IK 

Nei- Works Compuler CiTy. Bl 

Net' Works CcJTfpuier Einoo'iLr^. CA 

Net' Works Computer Er^oor 1^1^ I A 

Nel-Wo'ks COfH outer Island MC 

Net-WoFksComouter Market Honolulu. HI 

Net-Works Comouter °ro Ft Worth TX 

Nei' Works Compule' Station. MO 

Ne'-WorksCompulerSlOre. Honolulu HI 

Net-WorksCon-ipuier World. Los Angeles. CA 

Net Works Crescen- City. LA 

Net- Worlds. Dallas. TX 

Nef-Woi*!^, Dayion. OH 

Net-Vgoik-s Death Siar. OakOroot". [L 

Net-WofksEcler^licComoutefSys. Dallas. TX 

Net- Works El Paso. TX 

Nel-Wotk5 Elppa Syslem. NV 

Net Works Encino. CA 

p^ei'Worksfortri Dimension. St Lou'S MO 

NelWorksGala:.yOne PA 

NelWorhsGBBS Mefro Detroit Mi 

Net-Wofks Grani'e Ciiy. IL 

Net-Worvs. Greenl^d IN 

N ei- Worts Harpos Bar i Grill IL 

Nef-WorScs Hawaii Ccjnnection. Honolulu, HI 

Net-Worns Hawaii, Honolulu, Hf 

Net- Works infolme. WO 

Nel-WorKS Jolly Roger, Houston, TX. 

Mel Works Lab' Works Wf 

Nel-Works Leawood. KS 

Nei works Livingslon. M J 

Net WorKs Magie Galesburg IL 

Net-Works MagneiJC Fantasies. Los Angeles CA 

Net-WofksMicroBBS.CJielrrtslord MA 

Net-WorksMiCroDesign Houston TX 

Net-WorhsMicro Ideas. Glenview IL 

Net-Works M cio-SyE CA 

Nel-Worts Mines Of Morra. Houslon, TV 

Mel- Works NAGS. IL 

Net- works N.ck Naimo Ne™DurghjN 

Nel'WorksO'egonCity. OP 

Networks Pirate's HarOor. MA 

Nef-WorksPiratu'sHarOor. Boslon, MA 

Net-Works Pirate s Inn. CA 

Net-Wfxks Pirate s Lodge NY 

Net-Works Pirale s Palace, Houston. TX 

NetWorksPiralesSfiip IL 

Ner-Wo>ksPfra;es"'rek 

Net-Works Portsmouih. NH 

Net-WofksHJNET. WamvJIe IL 

Net-Wo'ks Soflwo'x. Wesi Los Angeles. CA 

Net-Works Space Age. MO 

Net-Works St Louis Ej"Change. MO 

Ne'.-Works TTie Dark Realm Houston. TX 

Nei- Works The Dragor's Lair NW. 

Ne--WorksTnelnnefRealf" Houston. TX 

Net'Works Tie Shadow World. Houston. TX 

Net-Works Tne Silver Tongue. St Joseph MO 

Net-Works TneSyster^. Houston. TX 

Net-Works TneWeekender Houston TX 

Net-Wofks Torpmo ON CAN 

Net'Woft<s Toronto. ON CAN 

Net-Wofhs Visual Comn- CA 

Net- Works Von s Electronics IL 

Net-Wo'ks Warloc-L s Castle St. Louis. MO 

Nei- Works Wnesap. TX 
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24h 



34h 



2^.-, 

2<r\ 
34h 
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O r 13-953-7353 

□ 303-985-9184 
D 518-370-8343 
O 415-482-2823 
D 714-633-5240 

□ 714-633-5240 
D 21B-727-2164 

□ 30S-S86-4S62 
G 2l3-fiai-6B80 
D ^0^-363-8l65 
D 3l&-68a-7078 
a 206-743-6021 
O 914-592-5385 

□ 212-625-0375 



N el- works Zac»iary-Nal, HouHon, T> 

Neurral Zone. Denver. CO 

Nibble One. ScheneclaOv. NY 

WrghiOwl 

Pvo'tec BBS. Toronlo. ON. CAN 

North OfanQeCouriTvCoTipjter Club. Orange. CA 

Nortr>easr Minr^esoia Net 

Norebook West Pa;m BeaCJi. FL 

No^ariOTi Co . Los Armeies, Ca 

NWLAIBNTPCUG. Shrevepon, LA 

NWWCUG Edmunds. Seattle. WA 
NyboleS'SO, EJmstcfd,NY 
Nybbles-BO, New York. NY 
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D 
D 
G 
G 
D 
D 
D 



402 292-9598 
503-641-2798 
714-530-8226 
303443-3367 

614-423-4422 
602-952-2018 
514-931-045B 
D 913432-5544 

D 3i7-7ar-9e8T 

312-648-4867 
61*692-196^ 
612-546-1013 
213-980-5643 
714-537 7913 
312-397-8306 
41 6484-9663 
914-725-4060 
213-784^0204 
213-752-6390 
312-441-6957 



OACPW. Oiia^ia NE 

OAflCS PorWand.OR 

OCTUG Orange County. Garden Grove. CA 

OliTheWaa 

Ohio Valle/ BBS 

Oi-iega, Prwenm. AZ 

OnlFne Compulerland. Uonlreai. PQ. CAN 

OrJineD-ckmsons Movie Guide, Mission. KS 

Orlirie. IndiarkaDO^s IN 

Online Omega, Cnicago. IL 

Online Saba. San Diego. CA 

On-Target 

Oracfe. Nonfi Hollywood. CA 

Orange Counfv Daf a Ei-cnange. Garden Grove. CA 

OS-9 6a09 3BE Palaiirw 

OSBOARO. Toronto. ON. CAN 

OSUNY. Scarsdale. NY 

CHjier Limits • l.VanNuys. CA 

Outer Limits #2. VanNuys. CA 

Ourpost 
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24h 
24h 
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24h©-Dass.'d*i 
24h 
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gues 



a 

D 
□ 
Q 



□ 
D 
□ 





n 604-584-1047 
G 501-372-0576 
G 312-359-9450 
C 6T9-S61-7271 
G 205-972-1685 
D 305427-6300 

□ 317-255-5435 
D 312-397-0871 
D 613-391-5219 

416-624-5431 
414-554-9520 
307-637-6045 
416-782-9534 
309-729^95 1 8 
G 213-360-0211 
G 201-79(^6795 
7li-54&fll00 
304-7i4-2253 
415-775-2384 
514-332-3443 
D 617-891-1349 
D 516-658-4008 
D 201-7364630 
n 314-576-4109 
a 314-991-2744 
617-863-1237 
G 201-366-2209 
G 612-825^5852 
G 301-86^6747 
D 914-^34-1268 
G 305-335-8640 
G 213472-^267 
n 206-783-9798 
D 213-395-9813 
G 805-492-3150 
G 313-968-2645 

□ 30&«2^2756 
D 305-S54-6396 
O 703-&44-1665 
a 703-3234791 

□ 415-924-6282 
n 201423-OeiD 
n 5I6-935-24B1 
O 713-441-4032 

□ 714-772-6868 

□ 907-344-8558 
G 816-262-0232 
O 617-767-1303 
G 301-764-1995 
G 702-876-9106 
G 312-373^067 

□ 513-671-2753 
D 617-774-7S16 
C 619-582-9557 
G 603-669-2655 
G 61^271-8613 
G 312-964-6513 
G 619-265-3428 
n 301-465-3176 
Q 619-746-0667 
619-579-7036 
G 619-251-8536 
G 501-646-0197 
409-233-7943 
D 312-295-6926 
O 317-767-5486 
G 619-57^2646 
n 416-445-5192 
G 213-331 357-: 



Paciiic Bije. 6C CAN 
PBBS Arc-Net. Lille Rock. AR 
PBBSCo-oi>eraiiveComoSVC Palatine. IL 

P DBMS Lakeside, CA 

Per^tagon 

PersonafMsg Sysiem-aa. Oeec'ieidBeac". FL 

PET BBS AVC Corthne. Indianapolis. rN 

PE' BBS Commodore. Chicago IL 

PE''" BBS Commodore Largo. FL 

PET BBS PS; WordDiO. Mississauga. ON. CAN 

PET BBS S E W P U G . Racine. W) 

PET BBS SE Wyoming PUG 

PET BBS TPUG. Toronio, ON CAN 

Phantom's Mansion 

Phantoms HoNow Granaoa Hilis. CA 

PhoToflO. HaJedon. NJ 

PrgSTyCOitaMeaaCA 

Pirate-30 

PiralEi Bay 

Pifates Brigade, Wontrear, PQ. CAN 

Piralea Chesr 

Pirales Cove 

Pirales OisrrpbuEing 

Piraies Emporfuiri 

Piigie^ Forge 

PiraieS Wnjeoul, Lexington, MA 

Pirales 10 

Pirales island 

Piraies Landing 

Pirates Lodge 

Pirates Loft II 

Pirates Mounlain. Lo£ Angefes. CA 

PTafes Of PugeiSour^. Seattle WA 

P'rales Paper, Santa Monica. CA 

Pff fltes Phunhouse. Thousand Oaks. CA 

Pirates Prison II 

PiratE5 Reef 11 

Pirates Peel 

Pirates Tro-e 

pirates Trove III 

Pirares Wa/enouse 

Places ^nkno^vn 

Plover Ne) 

PMBBS 

PMS""ir"".Anaheiin.CA 

PMS AncTiaage.AK 

PMS Apple Bits. Kansas Crty. MO 

PUSApDle Guild Weymoutli. MA 

PMS. Baltimore. MD 

PMS Century 23. Las Vegas. NV 

PMS. Chicago. IL 

PMS. Cincinriaii. OH 

PMS Computer City. Danvers, MA 

PWSComputefMercftant. SanDego. CA 

PMSCompujtef Srtuiion?. Eugene, OR 

PMS Datel Systems Inc., San DiegO. CA 

PMS OcNvners Grave/Sri. DrTwners Grove. IL 

PMS Ed TecJi. San Oiego. CA 

PMS, EilcotlCny. MD 

PMS. Esconaido. CA 

PMS Fiopoy House San D'cgo, CA 

PMS Fiopoy House 

PMS Ft S^iin Como aub. Ft Smrth, AK 

PMSGjrcoasLFreepon TX 

PMS] ACLakeForesl. IL 

PMS. India.iapOlis. IN 

PMS Kid's Message System. San [>ego. CA 

PMS Logic Inc . Toronto. ON. CAN 

i^MS. Los^gelK CA ^^ 
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24h 
24h 

24h 
24n 
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24n 

24n 

24n 

54h 

24nS 
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D 216632-8392 

O 21 2-997- J-IBB 

O 51 2-9296699 

□ 213-346-1649 
n 301-653-3413 
a 415-462-7419 
O 503-245-2536 
Q 415-851-3453 

□ 216-B67-7463 
D 415-490-7876 
O 201-932-3667 

□ 619-727-7500 

□ 408-68&H29 
O 619-561'7277 
O 904-743-7050 
U 206-486-2366 
C 612-929-6966 
G 9T3-677-1299 
G 301-356-5395 
G 617-965-2436 
n 703-379M03 
O 301-994-0399 
O 202-337-4694 
D 305-763- T654 
n 415-357-1130 



PMS. Massrlkjn, OH 

PMS Mcgraw-Hill Books. New York. NY 

PMS. Minneapolis MN 

PMS A C . Woodland H<'\^. CA 

PMS. Pikesville MD 

PMS Pleasanlon. CA 

PMS. Portland. OP 

PMS. PortolB valley. CA 

PMS Raug, Akron, OH 

PMS Redjngion Gfoup. Fremont. CA 

PMS Rulgeis Uni^ Microlab, Pscataway. NJ 

PMS. San Marcos. CA 

PMS Sania Cilz. Aptos. CA 

PMS, Sanree, CA 

PMSSEB Comouler, Jacksonville, FL 

PMS Soflware Unlimrted. Kenmore. WA 

PMSTrtin Cites. Minneapolis. Mn 

PMS Yoin Compute- Connector. Kansas City, MO 

Possesion 

PosiOffce 

Potomac Moro Maqc Inc . Falls Church, VA 

Program Store BBS. Salrmore. MD 

Program Store BBS, Washington DC 

Project Blue Booh 

PromnaCBBS 



□ 914-942-2638 

□ 714-524-1226 
D 414-784-0330 
O 217-429-6310 
D 201-687-8874 
n 509^68-5293 
G 609468-3644 

□ 312-875-0974 

□ 213-368-5801 

□ 213-395-0460 

□ 312-647-7636 

□ 907-337-1964 
703-53&3769 

□ 619-256-3914 
G 503-641-7276 
D 713^36-2247 
O 303-499^9169 
O 312-3264392 

□ 714-774-7860 
n 614-272-2227 
n 305-527-9321 

□ £14-931-6274 

D 604-937-0906 
D 214-241-1939 
D 214-2J7-S307 
a 613-762-5086 
O 213-799-1632 
D 703-524-2549 
O 916-4S3-6718 
D 3136466127 

□ 503^1-3193 
G 406-263-25e6 
n 314-2384657 
D 303-7B14937 
n 403-454-6093 

□ 408-378^733 

□ 313-884-1044 
D 312-972-6979 

□ 201-584-9227 
a 309-944-5455 
D 312469-2597 
a 213-360-5053 
D 312-967-0052 
D 416-33S6620 
D 312-252 2136 

□ 21^296-5927 
D 313-759*569 
D 516-751-5639 

□ 913-362-9563 
n 416-232-0442 
O 312-94961 BS 
D 312-937-5639 

□ 31 2-251 -01 68 
n 206-3S7-74D0 
a 40ftS67-l243 
D 1904-898-7493 
D 409-845-0509 

□ 207-8392337 
a 401-751-5025 
D 312-789-0499 
D 515-398-3937 

□ 913-643-4259 
n 303^34-1156 
G 301-229-3196 
a 301-661-2175 
D 914-2795693 

□ 51>489<1149 
D 915-533-2202 
n 403^132-6654 
O 201-272-1874 

□ 415-595-0541 
D 406-238-9621 
D 406-732-9190 

□ 915-59B-1668 

□ 707422-7256 
n 803-548-0900 
Q 714-534-1547 
D 213-541-2503 
D 319363-3314 
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RACS III 

F[ACSV,Fullerion,CA 

Radio Free M^waukee. Milwaukee. Wl 24h 

Rag Time Prirea-^. Decalur. IL 

RATS System. Whippany, NJ 

RATS,Wenonah. fJJ 

PATS.Wenonah. hy*2 

RBBS Miii^aukee-Criicago Line 

RBBS.SanPemando.CA 

RBBS. Santa Monica CA , * 

RCP'MAB. OrckCo.Nles. IL 24h * 

RCP/M. Ancfioiage. AK « 

RCPJM. Arl'ngio.-i. VA « 

RCPJM. BarslOw. CA 24h * 

RCP'M. Beaveiton. OH 24h 

RCP/M. Blue Ridge. Missouri Crty, TX 24h 

RCP/M, BouJcter CO • 

HCP.'M, BnOgeoOrl IL 24h 

RCPVM CBBSAnahLg. Anane<m. CA 24h 

RCP^M C9BS. Columbos. OH 24h 

riCPvM CBBS CP/M Net Simi Valley, CA 

RCRMCBBS. Dallas. TX • 

RCP/M CBBS Frog Holkftv. Vancouver. BC, CAN 24h 

PCP/M CBBS Mancom. Farmers Branch, TX 24h * 

RCP/M CBBS Maxtom, Line 2 

RCP/M C6SS Micom. Melbourne, VlC. Australia 24h 

RCP/M CBBS, Pasadene, ca 34h 

RCP/M CBBS RLP. Maclean, VA 24ri 

RCP/M CBBS. Sacramento, CA 2ar\ 

nOPil^ CBBS Techncal. Detroir. Ml 24h * 

PCP/M Chuck Forsberg. OR 24h * 

PCPfM Colossal Oxgate. San Jose. CA 

PCP/M Cug-Node. PA Siaie College 24h 

PCP'M CugNoW. Denver, CO 24h 

RCP'M Dave Mccrady. Edmonton, AB. CAN 24h * 

RCP/M ODase Jl. San Jose, CA 24h 

PCP/M. Cetron, Ml 

RCP/M El Dmsion. Argonne. IL 

RCP/M. FlanOers. NJ 24h * 

RCP/M. Geneseo, IL 

RCP/M Gler Elfyn. Chicago. IL 24h 

RCP/M. Granada Hiifs, CA 24h 

RCP/M Mam Padio. Morton Grove. IL 

RCP/M HAPN Hamriton, ON. CAN 24h 

RCP/M Logan ScruarE Chicago. IL 24h 

RCP/M. Los Angeles. CA 24h 

PCP^ MCBBS Keith Petersen, Royal Oak, Ml 

PCP/M Mit^Suflolk Lor>g Island. NY • 

PCP/M. Misson. KS 24h « 

PCP/M M ssissauga HLJG. Mississauga. ON. CAN 24h • 

RCP/M NEI Chicago, II m* 

RCP/M NorUi Chrcago. Chicago, IL 

RCP/M North Side BBS. Chicago. IL 

RCP'M. OPympia.WA 24h 

RCP/M OKgate 00 V Sararcga. CA 24h • 

RCP/M Otrgace D07. Grafon. VA 34h 

RCP/M O^gate College Staton, T>; 24h 

RCP/M Programmers Anonymous. Gorha/n. ME 24n * 

RCP/M Providence. Prc^vidence. Ri 

RCP/M PBBS Aims. Hiredaie, PL 24h 

RCP/M PBBS. Alleniqwn. PA 24h 

fTCP/M PBBS Alphanet. Lai^rence. KS » 

RCP/M RBBS Arvada Elect. Coiorado Springs. CO 24n 

RCP/M RBBS. Bethesda. MD 

PCP/M RBBS BHEC Baftimore. MD 24h 

RCP/M RBBS, Brewster NY ■ 

RCP/M RBSS. Cincinnati OH • 

RCP/M RSBSCcmp.Tecti Assoc . El Paso. TX 24h 

RCP/M RBBS Ccr-iDL^lron, Edmonton. ^,CAN 24h 

RCP/M RBBS. Crantcd. NJ 24h 

RCP/M RBGS Daiaiech 301, San Carlos. CA 24h # 

RCP/M RBBS DalaiechOO?, San Jose. CA 24h 

RCP/M RBBS OalalechOlO, Sunnyvale, CA 

RCP/M RBBS El Paso TX 24h * 

RCP/M RBBS Fairfield. CA 

RCP/h' RBBS. Fort Mill. SC 24h 

RCP/M HBBS GFRN Data Exchange, Garden Grove, CA 24h * 

RCP/M PBBS GFRN Data Exchange. Palos Verdes. CA 24h * 

RCP/M RBBS HawkeyfrPC. Cedar Rapids. lA 
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Z13-G&^«39S 
211-973^2374 
305A3(Ma40 
KW-72&4995 

3D3^as-iioa 

415-461-7726 

□ 301 953^753 

□ 212-255-72*0 
O 415-3e;Hl473 
D 205-BS5«7*9 
G 707-257-6502 

201-77S-B70S 
30fr47 1-2330 
213-577-9947 
201-747-7301 
713^62-16^4 

e14-B^r-a^69 

415^6^097 
303^9^^995 
716-425-1765 
201-932-3679 
619-273-4354 
40&^287 590l 
619-461-0111 
ei9-23&0742 
313-559-5326 
«04-Se4-2S43 
813-631-7276 
313-729-1905 
91*e79^734 
206-456-30S6 
415-552-9966 
ei&-534-l547 
7l3-46&«a93 
406-246-5014 
n B05-S27-2219 
D 9l4-e7&«559 
607-797-&416 
1 0-997-lOlB 
406-730-8733 
ei7-962-07Bl 
a 41&'232-02e9 
O 41fr23l-l262 
71S-522-3S05 
805-492-5472 
201-625-1797 
604-»7^4007 
513^35^5201 
415-941-1990 
601-992-1916 
404-926-431 B 
303^44-7231 
013-361-2394 
O 301-344-9156 
D 605-9644115 
G B04-340-5246 
G 401-944-46S9 
G 401-521-1998 
71S497-5433 
401-45^250 
303'279«S7 
414-462-2225 

ei&«d»-2S4e 

414-4764010 
41^^84^196 
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flCP/M RBBS Helenil VaTley, Helena. MT 

RCP/M RBBS, Hollywood, CA 

RCPJW RBBS JBM-PC, Hawihcxne. CA 

RCP/W RBBS iBM-PC. Ofando, FL 

RCP*^ RB5S JUG, JacksffivUlt FL 

RCPW RBBS Lakewood, Denver. CO 

RCP^U RBBS, LarksDuT. CA 

fiCP'M RBBS. Laurel. MO 

RCP^M RBBS MenfWta/i. New Yorti. NY 

PCP/M RBBS Mann Couniy, CA 

PCP/M RBBS NACS/UflH, Hunlsvie, AL 

RCP/M RBBS Napa Valley. CA 

RCP^M HBBS. Ocean, NJ 

RCP/M RBBS. Orlando, FL 

RCP^M RBBS. Pasadena. CA 

RCPVM RBBS Paul Bogdanovit^. NJ 

RCP'M RBBS Pegasus, .-"xislor. TX 

RCP/M RBBS. Pickerfn^ilon. OH 

RCPAfl RBBS Prconer. Mountain View, CA 

RCP^ RBBS. Ptfwdifle. CO 

RCP^ RBBS Rochester NY 

RCP/M RBBS Rutgers, ^ew Bmnsiwck, NJ 

RCP/M RBBS. San Dwgo. CA 

RCP/M RBBS San jcm Oi-gaie. Sar Jose, CA 

PCP/M RBBS SDCS ^ECtiOA. La Meaa. CA 

RCP/M RBBS SOCS, Saji D«go. CA 

RCP^M RSHS, SCKj|h1>eJd, Mi 

RCP/M RBBS. Surrey. BC. CA^ 

RCP/M RBBS. Tamca.FL 

RCP/M RBBS, Westand, Ml 

RCP/M RBBS. Woodslock. NV 

RCP/M RBBS Velm. CHympia. WA 

HCP/M Rcfi & Famous, San Francsco. CA 

RCP/M SanD-ego.CA 

RCP/M Satsuma Houslor. T>: 

RCP/M. S.licon valley. CA 

RCP/M, Simi Galley, CA 

RCP/M SJBB5. BearsviHe. NY 

HCP/M SJBBS Johnson City. ^J^ 

RCP/M Soriware Tools, Sydney. AisTralia 

RCP/M. Sunnyvale. CA 

RCP/M Supft&rain. Lexington, MA 

RCP/M Syslam One. Missrssau^a. ON. CAN 

RCP/M Sysieni Two, Missssauga. ON. CAN 

RCP/M Technical Hoislon. TX 

RCP/M Techrical. Thousand Oaks, CA 

RCP/M The C-Line. N J 

RCP/M VancOMvef. BC, CAN 

RCP/M W Carrolton. Dayton. OH 

Realm of ine Rogues 

Remote ApDie Jack wn. MS 

Remote Nofihstaj. Adania, GA 

Remote Narhaiar Oenvef. CO 

ReiTio(eNoirh5Tar. Largo FL 

Remole Nortnaa' Naaa. Greenbefl, MD 

Remoie Nonhste:. Santa Barbara, CA 

Remote Northsiar. Vrgin4a Beacn. VA 

Rl Tandy Users G'oi^p, Cranston, Rl 

RiAMJSAEan. ProvOence, RE 

RIBBS, Houslori. TJt 

RICAMIS. Kingston, Rl 

RoDoucs-SBS 

Rcgue Moon 

RSCPM.ClJrksvile.Mi 

RSTS 

RTC BBS, Richmond Hfl, ON. CAN 
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24n 
34h 

24h 



24h 
24h 

24h 

6pm-l0am wknds 



O 602-861-4090 Sy5[em-X. Phoeni*.A2 



epm-9am 
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D 

U 
D 
G 
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G 
G 
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G 
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D 



a 
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o 
o 
a 
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61M61-1W1 
512-4940265 
604-436-2466 
206-76^1679 
204-7eSfl742 
D 715'777-fl60a 
D 914-359-1517 
201-2^3^997 
408-7396370 
70Zfl2e-7277 
212-442-3874 
804-286-0041 
Gl 8- 797-0656 
604-534-2731 
713-453-7M1 
7ia£22-55l6 
707-576-1478 
O 7l3-*6W)19e 
G 603e2&-l9l» 
21^73^754 
2l7-e7^«79 
312-677-71443 
7l3«B-6595 
203-834^X126 
40M67-4455 
707-523-1736 
802^62^7023 
914-782-7605 
703^2-1800 
a 318-237-3350 
a 602-833-0740 
913-646-5301 
40fr33S-35l1 
414-762^411 
415-452-0350 
a 416-839-3260 
D 703-765^2151 
D 415-6e&06e9 



Saneiiie,Cabie Ner 

SATUG BBS. San Antonio, TX 

Salyricumo. BC,CAN 

Seacomm.ao. SeaTOe. WA 

Selkirk BBS. Selkirk. MB. CAN 

Shadow World 

S^erwvn Fore« II 

Sfierwood Fores' 

Snoal.n Temote, Sunnyvale, CA 

S"gnon, Reno. NV 

Sisler, Slalen Island, NV 

Skelelor' JsJand 

SkuU Island V 

SMUG BC,CAN 

SOBBS Poor Man's BBS, Houaon. TX 

SOBBS Test MoeJe Houston, TX 

SoTware 1 si BBS 

Soffware Mouse. Houston, Tx 

SoTlware Helerral Sendee 

SoWworx 

South Pole 

South Pole 

Space Voyage. Ho<JSU>n, TX 

Spectre- 80 

SaA inftnt/, Saratoga. CA 

SRCC ABBS. San(a Rosa, CA 

ST50-CC Lance MicWus, Inc.. Burlington. VT.24ri 

STso-Pes Monroe Camera Snop. Monroe. NV 

StarCny 

SlarUnk 

StetlarlH. Ph>aenix.AZ 

Steve ? BBS 

Slewan \i 

SUE 

Sunrise Onega-flO. Oakland. CA 

SuoefDoard. Pickermg. ONJ. CA^ 

SwitcnooarO. Alei-anOna UA 

Sysiem^aO. San Leandro CA 



24 h 
24h 



24h 



24h 



■t^ee 
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24ri 

24ht 

9oni-8an^ 
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D 
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G 
G 
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D 



303*90^566 

512-385-1102 

414-281-0545 

713-442-7644 

713-331-2599 

713-486-2003 

214-769-3036 

416^90-8083 

30&€45-5&43 

316-635-6660 

9ie-74WX)59 

212-799-4649 

212-362-1040 

703-83»H)384 

414-«4»«326 

301-565-9051 

613-839-6746 

203-746-5763 

707-996-2427 

414-542-2102 

214-960-7654 

404-962-0616 

9^4-623-4248 

305-798-1615 

617-863-0282 

303-127-7114 

617-283-388© 

201-994-9620 

414-282-9308 

512-443-3084 

305-393-7122 

213-447-0681 

612-454-6209 

414-541-0224 

313-453'81B3 

304-372-4486 

512^77-2672 

714-535-7627 

409-765-8866 

512-441-9429 

416-232-2644 

31^^5-6006 

416-4ST-7I37 

31:M53-5146 

609-896-2436 

31:^^5-6321 

313-775-1649 

41&-867-9777 

416-782-9534 

213-375-6137 

61^234-4243 

912-439-7440 

814-898-2952 

305-525-1192 

402-292-6164 

414-272-0369 

617-443-7428 

504-291 -4970 

31 3-547-7903 

805-493-1152 

506-357-5666 

416-639-8274 

4l&fl&a-ia5l 

416-445-1725 

213^7-2036 



TBBS. Aurora, CO 

IBSS, Austin. TX 

TBBSCarupus. Mifwauhee,Wl 

TBBS EmOy 2000. Houston, TX 

TBBS FreeJarcn' Ahvin, Houston, TX 

TBBS Freeiancm'. Houston. TX 

TBBS Hawk™. TX 

TBBS Moan's Ark. Fremont, CA 

TBBS Pizza- Nel. OrtancJo, FL 

TBBS. Shrevepon. LA 

T53S Tulsa, OK 

TC BBS Astrocctf". New York, NY 

TCBBS B.A M,S New York. NY 

TCUG BBS. Washington, DC 

Team fT©BS) 

Tecn-Link, Forest G^en.MD 

Tecom-flO. Tamos, FL 

Telcom 7. New Fairfield. CT 

Td-Com 

TeleCommunicaiof's Edge 

Teledunjon llf 

Telemessage-aO. AOania, GA 

Telecio-'"t 64 

Temple Toa-fi in 

TermEKflC h4ewslener. Lexington, MA 

Testing Zone 

Te^ias Connecfioo 

The Barn. Lrumgsion, NJ 

Thie Conneaon, MJwaukee.WI 

TneOiner. Austm.TX 

The Freezer 

The Frigate 

TJ-ie Grapevine 

The Milwaukee BBS MiJ^aukee. Wl 

The Moniior. Derroit Ml 

The Morg 

The Paradise 

The Srmanllion. Garden Grove. CA 

The Treasure 

Th leve's Den 

THUG Mssissauga.OJ.CAN 

T\rr\ewarp 

TMUG. Brampton, ON CAN 

T-hJel Central processing Unil 

T-Nel Delia Conr^eclion 

T Net Special Corp 

T Ner Twiiight Phone Warren. Ml 

Toledo Apple Users BBS, Toledo. OH 

Toronto PET Users Group BBS flPUG). Toronto, ON. CAN 

ToriureCharnbef. Los Angeles, CA 

TPS Ne!woi*< 

TraOfr&O Aitiany.GA 

TradeflO, Erie. PA 

Trada-aO. Fi Lauderdale. FL 

Trade-ao. Onaha, NE 

Traders Ailey, Milwaukee. WJ 

Trading Posr II 

Trad'hg Post 

Treasure Island 

Treasure Vaull. ThouMndOaks. CA 

TTTS-80 BBS, Oromoclo. NB. CAN 

TRS-eO BBS. Pickering. ON. CAN 

TFrS-eO BBS. Whitby. ON . CAN 

Twil-gni Com.il. Norlh Vorh, ON. CAN 

Tftil^hi Zone 



24h 
24h 

24h * 
2dh * 
24h « 

24n* 
2«igE' 

24h 
24h 
24h 
24h 

24h 
24h 

24h 
24h 

24^ 



24h 



24h 



7pm-7am 



24h 
2ih 
24h 
2dli 

24n 
24ri ® 



24h 
24h 



24hl 



U 






303-79ft«7D8 
318-367-6860 



U caired it U name it 
USS Enlerprise 



U 414-271-7580 
n 714-547-6220 
a 7T 3-944-6597 
O 215-446-7670 
D 21^^6:^0563 
D 317-742-7725 
D 617-235-5082 
D 602-247-6034 



VanmiJ. Milwaukee. Wl 
Verga 80. Costa Mesa, CA 
VlC-20 Online. Houston, TJt 
Video Ace 

Video Fantasies Langhorne. PA 
Viking Com Tiu meal ions 
V^iboard. We«esley. MA 
Voyager Phoeniir,AZ 



24h 
24h 



W 



a 704-373-7966 

a 516-293-8659 

O 202-678-9947 

O 616-345-6638 

□ 70^-560-7803 

a 312-623-2226 

O 703-328-4443 

D 713-492-6700 

D 50^^9-7814 

D 313-533-0254 

D 617-326-4812 

D 414-781-8653 

D 707-257-6503 

D 415^45-4812 



WAPABBS, Charloae, NC 

Ware- House If 

Ware- House ill 

Warloqk 3 CasUe 

Wa$riinglDn BBS 

Waukegan Library. Waukegsn. iL 

WCCC 

Weekender 

W^at S-de Nelwork. Portland. OR 

Westside Dowrvoad. Derroii. Ml 

WesMoodBBS 

WhLEiz . s^arez[AE) 

Wine Country 

Wnner'sCirde 



24h 



a 51^663-7681 X0B3. Hamiion OH 
O 713-495-1422 XlO Houston. TX 



24h 



O 213-859-2736 YePaan Shoppe. LoS Angeles. CA 



Computer Clubs 

User clubs are very nomadic. The listing may show inactive clubs, but the addresses might sfilf be usefuf for locating others. 



Canada 

Alberta 

CslQafv CD<ninodo>e U»<5 Group 
John Hazard 

C3nailiT3JiP4 

CCCC fCJfiadiafi Comnnxjoie Compuler Club) 

Flcgpr Olaraon 

c'o Sf ricrly Conmixkif e 

fl7Coact>«oodPlKe 

Calgary. Afterta 

I3H1E1 

Cauda 

Bcnrwille ViC Curscn 
EOWinchen 

eowyv*, AlOetla 
TOAOLQ 403-826-399; 
Cataas 

British Columbia 

VICTIMS 

Tni.ec 

m 3X2 604 3539970 

Casflegar CommMore Compulf r Clut) 

RoHrl Doolev 

S51. S37. C7 

CasD?^,eC 

VlN3ri7 6W 36^3889 

Canada 

CoinrnodorG ComoulH CluD 
P0Boi(9n6J 
We$i vancwvp. BC 
V7V3K6 6&! 738-3311 

Manitoba 

WPUG 
l^ryNeirlFld 
9-30] EnruyrflpT Ave 

Ainnceo. Uindoiu 

FCV0H9 
Canada 

New Brunswick 

C-64 Users Gioup 

DoiStea 

TO&0X9 

EDGM] 
CajidOa 

CkOW 
CassHowortli 
120 LFmooDi SI 
FtaMndon. NB 
f3B4V550&454^9730 
Canada 

Nova Scotia 

Nova kotia Comnwdore Comouiei Group 

Pnd Cumnvios 

PO Bo. 3426 

HaHiiiSodlli 

Ha«UJ,NS 

B3J3J1 

Canada 

Omario 

FMgint Barr« 0^ GfOup {BUG] 

5aa»si 

Barne. Qntano 
CanacbL4M2E9 

PFT f DtiEsrors GrO(« 

P0Bo>4S4 

SOMnA 

Wnflsof. Ontano 
Canam hfiA 61.7 

CcnunoOo'e Users OJJ t* SuOtUiy 

93eeiooWieiiJA« 
SudtHJiY, Oruano 
Canada P3A4K4 

lorono «T USPS Gfoup. Inc. 
CfirsBennefH 16-782-6900 
l9l?AA4niKFld.SM 1 
laorK. Ontano 
MSM4AH1&782 9Z52 
Canaoa 



London Comnwoie L'SPs CluD (ICUC} 

Dennis Trankner 

2a FLaireic Ciea 

LoTidcin, OiUTio 

N6E1T55T9W15059 

Canada 

Mr Want! SciBlz 
5&e Motiimglon Sr. 
SJranonj. Ornano 
^5A 5G9 5:9-?7l-57W 
Canada 

D.Lfdi 

Ania Hacwrs. MeOway H^jfi School 

A]\a.Cinurio 

NOMICO 

Canada 

Cambndqe Cnrnmodof c Users Group 

^iam McLean 

cTo Baccock & Wilcox Canaada Lid 

561 Coi-Onalion 

CamDnOge. Onuno 

NIR5V3 

Canada 

CornAaU Compuler CliiCi 

DavKJUing 

iSlOSeccfldSl Easi 

ClTrri*all, Or-lariij 

K6H2a 

Canada 

CamLmlge CommoCore >JMfs G'Ol© 

Lilian] NtcL&an 

c^o Badccck £ WUcci G^^ UcT 

56 1 Corcianon 
CajTiEvidgG, OniariD 
N1R5V3 

Pn Users CJud 

Mr. Brown 

Vaiiev hetgnis Snordary Sdiool 

Bcil5S 

Langion, Omario 

NOEIGO 

Canada 

C-6J Users Grouo 
Susan Timar 

1122WilUfl[> 
Samia Onrano 
NTS U6 51*542-35^ 
Canada 

BrockviEe Jsos GiDup (B.U.G.) 
BtfMaxwrli 
72 MitnaT Sf 
Bfockwiie. Onfano 

Canada 

Quebec 

COMVIC 
POBOki&SS 

St laurenl 
Mcfitreai, Quebec 
Canada HdL4Z2 

C^ [km Gnxip 01 Momreal ICU.G.O M} 

(aaryLcEiT^ 

SncFMdan PO Boi 79? 

Monutal. Queoec 

HJ<3X9 

Ca^da 

Saskatchewan 

CcrrtpuPoni ol 5ouir«m SastiacEwMan 

J«i Cliampagw 

306 CoWwHI Rd. 

fte^ia.Sa!Jiaicrvwan 

S4Ft4LS 

Canada 

Vt Rqina Ccmmodo'e Club 

KH.JrvK 

76Dc*pl>infiay 

Regtfka, Saskalcbewan 

S*S4?B 584 2968 

Canada 



United States 

Alaska 

Alaska WComoulpClulj 
0^0 Ijne 49 Mandgcmenl 
POBoir6W3 
AiKbcrage, AK 
99502 

COMPOOH-T 
P0BgiT16 
Old Harbor, AK 

99S43 907-266-2213 

Firsi Crty Users Group 
James Llanos 
P0BD1E692 
neicink^.. AK 
99»l 907-?25-5695 

lsr CjTv USEfS Grouo 
James Llanos 
PO 00-6692 
ttttnikan. AK 
9K0I 907-225-5595 

Alabama 

Shoab ConirrHidoie User^ Gr-oup ISCUG] 

G. Tayloi 

209 Lakeslicre Dr. 

Muscif Snoa!s, AJ. 

35561 

William Aulry 
1734S ATmoreAte. 
Miisfler.AL 
36612205-452-9740 

Hc*ardCnaei 

T920-A A«flnue C 

BfOOiffy 

MoDile. AL 

36515 205-661-1973 

Wre(jass hAcro-Computer Soc-ely 

BillBrMn 

Commodore S(G 

109 Key Ber^id Rd 

CnlGrpn?*, AL 

36330205-347-7564 

CDminodore Club ol Uo6ie 

lomttyjti 

386fl-H Rue Marson 

McOile.AL 

36606 205-343-1178 

CCAMg 

flill Freernan 

P0Bo^324 

PmsonAL 

35126205-654-0650 

RNetc'iasr Commodore User^ Group 

Kenftovmmg 

617 Grort Sf. 

Brmmgham, AL 

35209205-968-1078 

TqerByieiE Attoma (SM 64 Users Group 

c/orbeCompmerSlorcific. 
Mtfitay Plaza 
Op«lika,AL 
36801 

NunavileP^UseisClub 

HalCaiFY 
90D2 Berclair Rd 
Huwsflie,AL 
3£fi02 

The Binnnonam Commodore Compter CluO 
Hlrry Jones 
Bimiingtiain. Ai 

Arkansas 

Bocfievfle64CijO 

MaryM 

C^oA.RHedffcFiElem Scliool 

401 W. 5* St 

BocnTMiAe, AR 

72327 

CDmiTDdDierpET Users CluB 
Geneva Bowi:n 

GochayMKhft School 
Dam 51 

Conway, AR 
72032 

The Sjloam Commodve Computet Club 

Ken Emanuabon 

PI] Box as 

aioam Stmngs AR 
7276> 501-524-5624 



Arunsas Brver Valley Cc^nmodD'e Useis 

Bot)Bra:eal 

401 S Arlingioo Of. 

BussellviUe. AR 

72601501-967-1866 

CommodofG ComcMjlef CiuC ol Fl SmiIli.Afl 

Joe Ragsdaie 

POBc»6000 

So.StaQon 

ft. Smith. AR 

72906 

Pl.CCk* 

BcCReed 

CiO Hatfield Public Stnmls 

Bo- 130 

Hairie>d. AR 

71945 501-309-6164 

Arizona 

vie Users Grcup 
Paji Mu^iuieHa 
26l2ECovina 
Mesa,AZ 
65203 

ACUG 

Can Deacon 

CIO Home CCfnpuf er Service 

2028 W CamettaOLRQ. 

PhHinii, AZ 

65015602-249-1166 

Caiaiina Commooore Comouler CluD 

GcDrgePctie 

2012 Avpitda Guinenna 

Tucscn, AZ 

85710 602-296-B766 

Wee) Mesa VIC 
Ke^ne*!; EpsTan 

2351 S Siandage 

Mea.AZ 
65202 

Anzoia VIC 20-64 Users auD 

Donald KipQ 

232 w. 9lr Place Holh 

Mesa.A2 

a52cn 

CeniTdl fl/izona PFT People 

RoySchaher 

642 WCale del Node 

Diandfa.AZ 

65224 607-839-3622 

Ari^na Vies 64 Users 

ToTiMon&on 

904 W MarlOOioCircte 

Chandler. A7 

65324 6Q2-963- 6149 

Canyon De ClieDy - faa Corners Users Group 

Lany DiLucchio 

Co Calumel Consulrig 

Box 1945 

Ditnte.A^ 

96503 602-674-3421 

California 

The Vaiey Computer CluO 
2006 Magnolia Btvd 
BuDan^^CA 
91506 

San Dtego Commodore (PfT) User Group 

JarvCampbeir 

Bo. 86531 

San Diego. CA 

92136619-277-7214 

SIGtSoeCQllnT^res! Group} 
Brian R POoU 
li36CoroneiA«. 
PaadetaCA 

aii07 

Siityfourum 
JoTinDamano 
PC BOT 16098 
Fresno, CA 
93755 

Pomcna Vtfey Vtc Iners Gra^p 

UarVJoef^ef 

1401 W SDi, J77 

Pomona. CA 

9T766 714-620-5869 

VaHev Computer Clii} 
PO Bail 310 
DenaiF. CA 
9S316 



Soulheni GalilDm^ PET Users Group 
c^ Dal^ Equipmenf Suppf^ Corp. 

8315 FrresTone 8lva. 
OCFUfliey, Cfl 
90241213-923-9361 

Pot Townsend Ccmpuler Clul) 

Dcughasli 

WJ Box 233 

Porl Tomsend. CA 

9B366 

Trie Exchange 
MichiaeIC Joseoh.MD 
PD&0.91B9 
Lung 6eaL3i. CA 
90810213-595-1771 

Walnurtreek PET Users CkjQ 

l6l5YflnacioVaBe^flC. 

WalnulCr^.CA 

94596 

JuiUpB'Ai^ds 
Wattf J Scon 
6700 Galena SI 
Riverade. CA 
92509761-1731 

RoPyn Graves 
8120 Sundance Dr. 
Orartgei^. CA 
95662 916-969-2028 

ComEitDdoie 64 *les Compiiler CW 

DonCamplxll 

29l7Ci]fwaaofce. 

Santa Monica. CA 

90404213-626-9206 

PETonlTieAtf 

Maji J Batw, Secreiarv 

525Cfesia»ieDi. 
San f rancisco. CA 
94132 

DiaPki Valley Comniodae Users Group 

POBo^ 27155 

Conctud. CA 

94520 41 S-638-2S36 

San Fernando vaDey CommodoFe l^isers Group 

21206 Na^ftvile 
Chaiftrtinh.CA 
91311 213-709-4736 

AjiWooe VaSev Commodore Users Group 

James Kans 

POB4436 

Laflcasier.CA 

93539605-942-2626 

Bay Ajea Home Comwiff Asso. 
Cim Downing 
1332 Pit* Si 

Watnu! Creek, CA 
94596415-932-^*47 

San f rancQCO Cummodoie Users Grnuci 

ROflerTiPce 

276-27111 Ai*. 1103 

San FranoscD. CA 

94121 415-387-0225 

Commodore Users Gioiv 

GilDertVels 
4237P;umfnaCt 
SamaUana.CA 
93455805-937-4174 

ConriooorE Users Group oi Ftvenide [CUGR] 

KeriEln>fni 

PCBacS746 

Ffaverside.CA 

92515714-609-1452 

Mann Commodore Compurer CW) 

620DelG3iiadDHd. 

San Ralael. CA 

Ljxotn Ccmputer CluD 
John Fing. Arhisot 
750E Voseme 
Mameca.CA 
95336 

hJVCUG 

Jun Banks. Jr 

P0Boiil925 

Ch«o,CA 

95927 916-343-4611 

Sacramerico Conumdoie Usei^ Group 
RoDyn Graves 

6120 SumOncc Dr 
Qrangevjle.CA 
95662 915-969-21128 
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PALS (PRs i/oond Lrewmore Sootty) 
J JoTviun 

9455Q< 15-449- lOW 

SPHINX 

S-ll Mac[>Kken 

267 Arlinoron ftvG 

KensmgTon CA 

9*707415-527-9286 

CommoOoft T(cK Usvfj Grouci C-TUG 
PO Box 1497 

92626 

SulyFxmjm 
[Ml ClinslBnsen 
4413 E (Ort 
ff*sno,C* 
9371)2 209-?S2-a3g2 

C-64AriC20LisefsGf0up 

PaHOena Cir>' Coneoe 
CjcaOan FEooni 
Pasadena. CA 

2l>&4LJsenGiojD 
Don CiacraH 
PO Bos 1S473 
SanJosfl.CA 
9Sl&a 

Penm^uia Cornnuioore Users Group 
T>nK»iyVery 

549 Okl Counlv Hil 
San Ganos. CA 
94070 <1 5-593 -7S97 

VlC-ClubSin Francisco (VCSF) 

Cohn JWJfisron 
1503A Dolores 
5»t Franiisco, CA 

SflllO 

hfumboWf CwTimoclofe Gnxp 

R Tump 

clfl ft Turner 

POBOI&70 

AfcaQ,CA 

95521 

CommoOoieMWeSl 

CfHrVsPSartw 

POBdj346 

90?r 2l3-39a-|]9U 

2a<64 

PO Bo^ W73 

95156 4<»-g78-0546 

PALS (PgQ Around Lnvrnwe Society] 

JohnRamCo 
S66 South K 

LnflFHjie, CA 

94550 

Commodore imeresl AscciitDn 
WarkFlnley 

cJd Coiriou<t< OaQ 
146S0lJPv[lr. 
ViCTDtville. CA 
92392 

tflCJOSonwa-efichaige 

VinanEBeK? 

TeeOWKfOn*!*. 

BuereP^CA 

90620 

5orhiae&4 
MartoAtiji] 
353CaUDmaDr 

Burbngame, CA 
S401D 415-341^7115 

AmXnn and Aflesans Ccnpmng 

POB0168Z 

Col«,CA 

95*26 

PUGoiSibcflii^aley 
22355 HarM:haVer«iraFkl. 

Guoftftmo.CA 
95014 

VlC 20 SoltwaT f icfange CluO 

DandUplon 
1053Q S»y Crcie 
G<ssVdi«y,CA 
95M5 

SouinpTi CaHotma Edisori ComnxiOoie UuQ 

jpTj ViT r*jrlon 

POBcrSOO 

FLosen»a,CA 

91770 



5.0. Ea$l CDunFv C-64 User Btoip 

Linda Scrnvffij 

CJo LirWa ScwarC 

S353 lake Aixnka Place 

53J1 Oego. CA 

92119 &1 9-696-781 4 

Manteca VIC 2Q Users Or^nizatHXi 

GeneRong 

429 ^ hlun SJ 

M3nieta,CA 

95S3G 

Smaru'f FrVacdviiie QorcunoiJtK? \iiei &Q^ 

CMesD Alqjli 

T410PefccanWay 

Susun Cilv. CA 

94585 707-426-2077 

SequoU CompuTer Users 

Dai^CemanTy 

3005 Seegef Avenue 

VIsaba.CA 

93277 

Sou* Bay Commodwe Us«s Group 

LM t-ebier 

40>-9ttia 

Manfunen Beacti CA 

90266 21 3-374- 12(7 

TtV OianiorKj Bar fl P LRerS f^av 

[>ori MtlmcEJi 

2644Am«Q«lD 

rtacFffidO Hgis., CA 

91745213-333-2645 

CA Ar«a Cammodo? Terminal User^ SKieTy 

OarrdKan 

CACTUS 

TO Bw 1277 

Ala LtNTia. CA 

91701 

VFC TORII-Tlie VIC 20 Jufs Group 
Wesley Clar^ 
PSCd.Bo' 25457 
APO Sai Fran^iuiJ. CA 
9G23I 

SoutTi Bay Ct^ninodofF 64 Lisers Group 
PO Box 3193 
5an Vstt:>. CA 
99073 

C-64 WesJ Oran^ Cotfty JsefJ Gioup 

PhLilip Pulrrkdn 
PO 60. 1457 
Huntntfon eeadi, CA 
92647 714-842^44^4 

Sana Rosa CcmrwOin 64 Users Gr«<r 
Garry Palmer 

333£3S[Rob«5Ave 
Sana Hosj. CA 
954Q7 707-584-7009 

San Lms OOspo ConvriDdore CorrDuler Chjti 
Joan Hineliarl 
1766 9lti SI. 
LosOsoSvCA 

934Ce 805-528-3371 

SlockdOTi Ccnimooorf Users Gioi|) 

Ancreiv SmiTh 

2555AiexaAay 

Slocktwi. CA 

95209 209-47B-B419 

CompiAB Jsng EducalOfS 

Leanrv PatTeisod 
PO 6o« 1B547 
SarJose.CA 
9&l5a 

LOI^KS Comrnodore Comouier QuCi 

Elmer Johnsoi 

cJn Om^ PresPylertari Cliurch 

620 [>el G^naoo Rd. 

SanRafaH. CA 

94903415-479-0426 

ComD«;ler Ban^ CompuTei CiuD 

S.MaihVarMertyi 

319 Mam SL 

Su*l2 

Sahnas,CA 

93901 757-07B8 

Napa Valley Convnodore Conffit^ CUi 

Mid> Winter 

cro Uterv Ccnpytwmarc 

?6K)MerwnSL 

Naoa.CA 

94556 707252fi2Bl 

iKlUpn. 707-944^2797 

The CamrnDdore Cannedniri 

BuHMasscv 
2301MasnnSl 

SanlaCfu CA 

95060406-425-6054 



Colorado 

VCMUPET Uses Group 

LowsRwhrs 

4Wann{ilane, Gf«n*ood Village 

LjfBelon, CO 

S012T 

ComTcxlore U$ers Croup 

Ray Brooks 

80x377 

Asoen.CC 

61612305-925-5604 

Vtdore uses Groun 
Vifayne Sunflsoom 
326 Emery Or 
LonffnortCO 
60501 303-777-2621 

Airoa Mahiei ihers Grouo 

RoQeiOCeroip 

Od Comouter Wailiel Place 

l52mE aHA^e 

Aurora, CO 

90012303-367-0901 

Cokraflo Commodore Computer CiuO 

Jack Moss ^9B6-0577 

21S7 S GoHten Ci. 

Or COHfACT joTiff Adams al 494-0705 

EiefKBi, CO 

6a?27 

Connecticut 

John F Gartamo 
SlQti Lane Masons Island 
Wvstc CT 
06355203-536-9789 

Men LonOOn Counfy Cornmodore GIlA 

D- Wane- DDCitlte 

Dooirnie FLoaa 

PresiDn, CT 

0G360 

FanlRld CoifliCy Commnlore Users Group 

UnoaRerter 

PO Boi 212 

DanOjcy. CT 

06610 

Commooore Users Group 
Darnel G Soaneas 

WflJiersIieklHighSciicioi 
411 WaKoHHill Rd 
Weirwsrieid. CT 
06103 

Ca□l?(^^ Rt^on CDm.T.oCOre CcflppuWr Club 

Pn>d«ncB 5cJif|iev 

57 Carter Or 

Toiand, CT 

06064 

VIC Users Chtb 

EcTwarc Barszczevislci 
22TuiiisRd 
WesiHartorfl.Cl 
06107 

The Commodwe East Users GiDup 
165 BS 8igeki*Rcl 
Hanvion.CT 
06247 233-455-9! 08 

Commodoi? Usei^ GiquEi oT Siratloia 

Dai Kan-Eluns 

PO Box 1213 

SiraTlord CT 

06497 203-377-6373 

Pf EK S POKE Cflmpuler SolWare CluD 

BobJ.Pipolo 

PO Bo:. 96.538 Mam a 

Cromwel. CT 

06*16 203-267-21T3 

CT Computtr Society 

Many HID 

TaOOoornllcldhie. 

HartJcra.CT 

06105203-233-3373 

District of Columbia 

USO Comoiier OuO 
Sleven GuenlTiei 
USO Oulreac" Cerucr 
207 Beyer ftd.SW 
WasTirgiai, 00 
20332 

Delaware 

The Damond Slale Users Gr oud 
Uiclix' BuDer 
Bajc392,R0 2 
FetoaOE 

19943 302-264-4495 



^niTvwtne Users Grcup 
!^ Jeandtii 
PO Bo^ 10943 
Wllmin^n, 0^ 
19650302-362-6162 

Nenali Commoflofe Users Group (NCUG] 

BobBlai:). 

2iODursoOr. 

NewalOE 

1971I302-737-46S6 

Florida 

SoutTi TaFnpa Commodore 64 Users Group 

Ronalds Clemen! 

736 F Second Dr 

UacdnAFB.a 

33621 

^03 Bav Commodore ComoiJer Cub 
10206 N 30trSt 
Tainpa, FL 

33612813-977-0677 

EisninOH 

Mike Sc^noke 
PO Box 548 
Cocoa, FL 
32922 

SanCiel Commodore Useis GiDup (SCUG| 

PhUBelan^r 

T1l9Pemvirtide 

Bot73 

Santiel.FL 

33957813-472-3471 

4 

Tne UHimaie 64 Expeiiance 

Sandy Cuets 

57*0 SW56iri Terrace 

Uami.FL 

33143 

Tamoa Commodore users Group 

POBOXS7I3 

Tampa. FL 

33674 813-237-2100 

64 Flucalors Users Grouc Nortti 
HoDer Figit?ro€ 
T63S)HE ?rn!Aire 
HvVi rJem Beacli. PL 
33162 305-944-5546 

RamFlomS* 
hbncy Xernealy 
1620 Morning Do^ifUne 
EngleMOoa, Fl 
33533813-474-9450 

Commcijore Usets Group 

JimKeil^ 

545E.Part(A* 

ADII2 

Ttf larussee. fl 

32301 904-224-6266 

LWettrd VIC 20 Users Group 
2450 Sliaoy Acts Or 
f^uieer^y. PL 
33660 

Brandon Usos Groufl 
PaulOauglwIy 
■06 AnoiewDod Dr 
Bintv,a 
33511613-665-5138 

Braidon Comnottore Usfls G'oup 
414 E LumsdOiRO 
B^xlon.a 
33511 

64 Educators USdS GfUup Soulh 

Dr. Eydie Sloaoe 

FDLRS-Scoti 

9220SW 52nd Terrace 

UanijL 

33165305-274-3501 

k§anii20iC4 

12911 SW49ih SI 

Mami,FL 

33175 305-226-1165 

VIC Users Clut> 

RayThigpen 
4071Ed9ei*aleiO: 
Orlartda FL 
32804 

P^^^andFnends 

Richard PUmmer 
129 NE 44m SI. 
klaini.FL 
33137 

SeuBi FkxtJa PET Users Group 
Dave Young 
7170Stt lllhSl 

West Hollywood. Fi 
33023 305 987- E«2 



CoTjna1c<e Compuler CluSi 
Oavid Ptiillips 
PO Box 9726 
Jacksonville, FL 
32208 904-764-5457 

Commomre 64jVIC 20 User Group 
Mr EarlPreslor (305) 
Uarcn Maripm Aerospace 
PO 60*5837. UP 142 

Ortando.Fi 

32855 3S2-3252J2266 

Gai'iesviie Conmc^ore Users Club 

Louis Wallace 
3604-20ASW3lslOr. 

GairhssviUe. Fl 
32606 

Ba>' Comrirodore Users Gmjp 

RiciHTd ScolieW 

CIO GuH Coast Comcuter Efl;fiaftge 

241N Tynaalll^w>.P0Bo(6215 

PansnaCffv.FL 

32401 904-7a5-644T 

Volusia Cl CofTHnodore Program E^cnanfle 

nek Siidliam 

1612 Reyrwias Rd 

Oelecfli SprimQa, FL 

32028 

Suncoasl&4s 

CumsMiAer 

c/o UDe Prfrfessc Book Center 

2395 US. 19 Norm 

PaTm Harlwr. a 

33563 813-765-1036 

VIC'S* HearHand Users Group 
Todi Keoupri 
1?20Bart^Rd *23 
Lakf land, FL 
33801 813-666-2132 

Charione Counry Commodore Club fCCCC] 

Lseiruai 

567N.EIIiCOllC»Cle 

Pon CliailDnB. Pl 

33952 813-625-1277 

Bfoward Commodore Users Group 

LemsHom 

13 Spinning Wheel Une 

Tamataca 

33319 305-72S-439D 

FlidBfd Prestien 
6278SW14^^SI 
hAami. a 
33144 

Commodore Computei Club 

ChxkPechko 

PO Bo- 21 138 

SI PerersbuTfl, a 

33742813-522-2547 

The Class 0164 

Joe SLalaiora 

cJoTfie [:omputer Corner 

5208-6aiiSf.Nortri 

SI PclersOurg, a 

33709913-541-1185 

Jarfsonrile Area PET Sociely 
40lMonunienlftd fl77 
Jacksonvile, FL 

32211 

Sun Coast ViCs 

MarkWeddell 

PO Box 1042 

Indian Rocks Beach, f L 

33535 

The Commodore Aduwrtage 
Deanna Owens 
PO Box 16490 
PensBCda. Fl. 
3252390*456-6554 

Oeaiwaie' Commodofe CWi 
GaryGouC 
1532 Lemon SI 
Oeaniiatef. a . 
33518813-442-0770 

Commodore CorviecKci 
PO Box 6664 
Wesi Palm Geacr. a 
33405 

The Comnodore CormeOiOfi 
PO Box 6664 
Vfts]Pikneeacli,a 
33405 

GSBiesflUe Commodore Users Ginuti 

James E Bifdsell 

Sana f e Communffy Coiiefle 

Gar«sviile. Fl 

32602 



Georgia 



J 



Sione Mountain, GA 
300a3 404-9B1-4253 

VIC (cbcalors U^r£ Gnxc 
Dr. Al Evans 

Ches»K Counts ScTimb 
1 10 Acadenky St 
GdnioTi, GA 
301 w 

VIC-tHTtt 

EncFbsDT 
P0BQii46?CI52 

Anam GA 
3034^404' 922- TOea 

Ar.^a S4 LHcij Gnxo 
Phil. Auliey 
P0Bo;<532? 
Aaana.GA 
30307 

Albany CorifiioiKire Ainaieuf CompuipBl 

PO 30.5461 
AKurv. SA 
31706 

Ccmmoflofe CliiD d Agu^ 

Oai^d Dum9$ 

rOiiFiivefftclgGfld 

AD'-'14-A 

A^jsia, GA 

3090g 

fhmara ^ You-ng 
BWq 68 Fine 
Gynco, Gft 
31S?4 

AJiama Ctvnpuier Soc«lv 
PO Be- 883771 
Arianra. GA 
30356 

Hawaii 

ConmoOas U^r^ Gtyjc & Honolul j 

S24 Bannder 5J 

Honohlu, HI 

Ueet^ at Xaina Ubtary 

Cocmocae J^'% Groui> cf Honol Ju 

iif Calvin 0Oe-W4-93BO 

1626 rtll(1e(l7Q^ 

hDnokJku. HI 

968?^ 506 ■848-2086 

2ajS4HdMaii 
WeS GODOMSBT 

POBO'966 
KailL,^ Ml 
96734 



J 

J 
J 
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Iowa 

CMPnw-Haurt: Commoitore Uwri ioup 

VemRoWl 

P0Bor27?4 

Cedar RacHl:^ lA 

52406 

Quad CBv Crwinoflort Comwttf OiO 

r^ikfMiEK' 

TOBOX3994 

DavaipDrLiA 

52a[e 319-242-1496 

fW*Ton COfumMOie Uwrs Group 
[ftvid ScrrnH» 
320A9friSl,S ' 
Newton, lA 
50208515-792-06" 

CdfTimodfHe CofTTDulef Jscfs GrtMO ol iwa 

Ujf* Mite 515-287^1376 

8ok3140 

Db Moines, lA 

£a316o5l5-2G3-0»3 

Commodore Users Gtcmjo 

iiaeriiSt 

AJTIGJ, lA 

50010 

SiovuLand CcKnmalwe GliA 

Giry Jo'in$ari 

2700 Sreifian 5i. 

5icn3 Cffy. I* 

51104 712-258-7903 

VIC20&C-64LiH'&ciUD 

Frtoeritk Volker 

^21 W Bfh SJ 

^VdHln.lA 

50702 3T9-232-1K2 



Campuler Ch* 

DonGfOnes 

no: Soutfi 2nii Avenue 

Mar^QlOwn, lA 

50158 

Idaho 

S R H S Cumputei Club 

Barney FoBer 

cio Sjimun niyer High ScTiool 

Faogm. ID 

&a549 

GHSCorntxiterCluEl 

Dun^issfiger 

CJO Grangevtlle Hi^]] Sc^cfll 

910 S D SI 

Graine^viJle. ID 

63530 

Eagle Rx» Commodois u»rs Group 

/iaricyJ Picker 

900 S Emersorf 

Id^o FaHs. ID 

6340: 

64-B U G {Boise Uw'3 Grouc) 

Rick Orin^man 

403 Tlialtha SI 

DocejD 

83702 208-384-1423 

U G J..I -L>$er Grouts of LcJw?r Idalio 

Seari Bnupy Presifleni 

RI4 

njperl.lD 

83350 

pKaledo Conmodare U$er$ GrouD 
RicFiarfT Harkpr 
1250 1 Benrofi 

PotalellD. ID 

83201 206-232- 1607 

64 BUG [BtP^s Users G-'fHJO) 

Jciin ftosfoans 

POBo.276 

Boise, ID 

B37D1 208-344-6302 

Commodoro Users Gioup 

GranrBewKk 
SlOETieraid 3- 
KeDcgg ID 
63637 206-784-8751 

Illinois 

Jtv Gomrnoauie 84 Jseis Ginjp 

GuaPagncma 

SulefOO 

42aJ Cmmef ce Court 

Lisle. IL 

60532 3f2-369-6525 

Chcaoo CommoiW e 64 ijsefs & EKcrange Club 

Jim Rdtinson 

POfloi 14233 

CFKigD IL 

K1614 

RAP 64,VIC Regional Asso of Progranrrters 

BobHugries 

10721 S Lamon 

Oak Uwn. fL 

60453 

Conunodcxg 64 Users CluC 

DoyrwHofs>ev 
104 Suan une 
Cartftvine IL 
62916 613-965-4710 

For Valley 64 ijjeis GrOuD 
Rank Cnrrsiersseii 
POBo^28 
Ho Aurora. IL 
60542312-898-2779 

COMCOE (Commokxe Cfjb al Fvanston) 

Jtfn Salsbufy 

2106 SfioffTBn Ave 

EvansJon, IL 

60201 

PAPUG - Peona Aiea PET Usas Grmiri 

MaiTayioi 

G Apple Tiee Line 

EasJ Peoria. IL 

61611 309-673-»35 

RockTorfl AxEa PTF Elsors Grouu 
T60fl BenlDT, SJ 
Hocklord IL 
S1107 

PETVICCluCKPVO 
Paul Sdvnior 
40 5 Lincon 
UurtOelerv IL 
60060 



CommMPe Users CluO 
Dand E Lawle^ 
1707 East Main SL 
Olney,lL 
62450 

Spf inglieW ^^ Users Group (SPUG) 

Bril lii^ii 

3ll6Gonccrd 

Sonnriheld, IL 

62704 217-753-6500 

Oak Lawn Commodore Users Group 

Bob Hijgnes 

The Cornpu'er Slore 

ll004S.C«<roAi«. 

0^ Uwn, IL 

60453312-499-1300 

TTiG C-&f Users GrouO, ffiC. 
David Tamkin 
POBC' 46464 
iLTiCDlniiwid, !L 
60646312-533-4629 

VIC 20/64 Users SunKxl Group 

DawO =t Tarwi 

114 S ClartiSt 

Pana.iL 

62557 21 7-563 -45ee 

CFump»gn-urtiana CorrtmnHire LJsers GiouD 

S^evf GasI 

aBeCresceniDr. 

CfTamoargn IL 

61821 217-352-96B1 

Cenirai Illinois PET User Group 

im Oiflfieltf 

635Mvh° 

Ml. 7ion. IL 

62549217-864-5320 

WIPUG 

Ejjwa'd Vite 
Rt 5.60x75 
Ouncy IL 
62301 217-656-3671 

CommoOore SJG Cacfw 

HeM)3wa;isor 

Bo» C-176 

323S.Frznldin.l604 

Onc^o. IL 

60606 312-685-0994 

ASMflEDUserQoup 
Brant A.idcrson 
200 S. CeiLury 
Rankulll 
51866 2 T 7-893-4577 

Foi Valey PET User^ Grouc 
An[)eKneel 
833Wino^Sl 
Lakenllierlills. IL 
60102 312-656-7321 

iinois Valley Cominadore Users Gitusi 
B'\a."\ Fflsef 
2330 - 12tr SI 
Peu.lL 

61354 615-223-51 4T 

Trie Kankakee Hackers 

Wllkam Srouifler 

RBI2.Bw22eH 

KankaheeJL 

50901 815-937-1083 

Ml. Vernon Commoaoce User& Grou>{MVGUG) 

POBoi5l2 

Mt. VeiTHn. IL 

62664 

McHpnry Counl^' CommoCtire Cli* 

JcTmKamis 

227 Eas Terr i Cotta Ane. 

Crysrai La»e, IL 

60014815-455-3942 

Shelly Wern^V 
2731 N. Milwaukee Ave 
Chicago, IL 
60647 

Indiana 

Nahonar viC 20 Program Excnanoe 
Slephen Erwn 
102 Hickory Coun 

Pmiiaiid rN 

47371 219-726-4202 

T>ie NaljQiul S^ierxo Clubs 0! JVnienca 

Bren Leoley cr J?n 8r?An 

Commodore User? Dnflsoo 

PO Bo, 10621 

Mern^le, IN 

45^11 



EasJ Cenirai Indaia viC U^s 

SfeofienErmn 

RRI2 

Portland. IN 

47371 

Commodore Ouners Of Uayetle {COOLI) 
Hoss Indelicaia 
20 PairiciL ^jne 
WesJ LaiayEfie. m 
47906317-743-3410 

VICJ64 Users Group 

ftii:hard Chtnn 

c/0 Deico Rf my Div SerK:a] Moics 

2401 ColumttJS Ave. 

Anderan. IN 

46014 317-378-3016 

Wester-^ Indiana Ccmmodore Lteer^ Group 
Denni? Graiam 
912 Soulli Broun Aw, 
TerreHajicIN 
47803 812-234-5099 

Commodore ConiDuler Ckiti 
John Pamci, PrestOent 
38 ri Ten^ Trace 
Evansville. I^ 
47711 812-477-0739 

Com.'nijdore Users GroJO 
Mark Bendei 
]020MiC]iganAve 
loganspnrl. IN 

46947219-722-5205 

FuHoh County CotnmEidore Users 
JmTyter 
1705-3 fMtaaiscm 
Rotne^lei, IN 
46975 219-223-4430 

PET/&1 Users 
Jerr>Bnnson 
10136 E 96rh SI 
Indiarjpolis. IN 

46256317-8^2-6363 

VIC ln[fy ClUD 
Freo imfiausen 
P0BmllS43 
Indaiapolis. \N 
46201 317-357-6906 

Easi Central NiAana VIC User Grouo 

SlBDhen f nnn 

Rural IToulG 1 2 

Pccnand. IN 

47371 

Seymour Peefcers 
Der:ni5 Peters 
CJO DALCatn^a Shoo 
lOS N Chestnut 
Sevi^m. IN 
47274 

PiaiHPal VIC- 20 PrograT Eisctonge 

Stephen Ervnn. Ptesdent 

102 Hicfcwy Court 

Poi^andJ^ 

4nn 219-726-4202 

honnern Irtoiam ConmcMorE Enthusiasls 

tncTBean 

927S.26U?£<. 

South Bend, IN 

46815 

Cttdinai Sales 
Carol Vu^eeier 
6225CoTlmanF?d. 
Indraia&olis IN 
46^33^298-9650 

Co"»modore 64 Uwf s Grouc 
Dennis Graiiam 
912 South 8nT«n Ave 
Te<rGH&iAe,IN 
47803812-234-5099 

CHUG (Comir^ore Hardware Users Gro«i) 

Ted Powell 

12104 M^dow Lane 

Oauajidon,iN 

46236 

Compgler V.'Ofksnop ViC 20jS4 CAjD 

Mary O'BnngB 

282 S. 600 W. 

HeCrior, ih 

46341 219-566^535 

Kansas 

Comiroawe Users Grouo 
WalfH ^oun^ry 
6050 S. 183 St. Wes) 

VVla.KS 
67143 



Wichita Area PET Users Group 

MelZaidler 

2231 BuUnper 

Wichfla. KS 

67204316-63B-0518 

Sal City Conunodofe duO 
'iVendell Hinkson 
PO Box 2644 

FWcfwson KS 
67501 

Walnut Valley Commodore Lfep GroJ|J 

1003 S 2nd S! 

ArtansasCiiy,KS 
67005 

Kansas GcmffloOore Computer Club 
PaulB Hotiaid 

101 S fiUTDh 

Oiane.KS 
66061 

Kentucky 

C'BUG - Commodore Barosfown Ux Groia 

PabidiKniey 

POBoHGS 

BarOaown KY 

4O0O4 502-348-5380 

Louiwifc USPS ol Commodore KY. flJJCKri 
PO Bo> 22244 
Lcusirtlle. KY 
40222502-425-2847 

GBsgoft Cor-imoaore Users Groic 
Sieve England 
PO Box 154 

Glasgow. KY 
42141 

Tv BowliQ G^eeji Dmn^oijve Users Gioiv 
Alea Fn^lrick 
Bouletl,CreeksideADl #6 
Sowing Green. KV 

42101 502-78i-9CSe 

VICCccmecDon 
Jim t^efnp 
lOlOSflLahElm 
Henderson, Xr 
42420 

Louisiana 

FranMm Pairsh Computer Club 

James D. Mays S< 

f3 Fair Ave 

Winnisboro. LA 

71295 

Commodore Lfsers Groi« ol Uachita 

BeoitWaBer 

POBOM75 

Swanc, LA 

71281 318-343-8044 

64^Clira N«ws 
Toi^Parscfis 
5200 Corpff ate Blvd. 
BaKm ftoige. LA 

7Ce06 504-925-5670 

NOVA 

Kenneih WcGnjder Sr 
91 7 Goroon SL 
hew Orleans. lA 
70117 5W-^- 7643 

Commodore 64 Users Grouti 

fienardHood 

P0BQ11422 

Batan Pouge. LA 

70821 

VIC 20 Useis Group 
WayrKD Loweiy.fl.N. 
50&4Bowdera 
Marrero, LA 

7QC72Md-34I-5305 

Ark-L^-Iei Conunodore 64 Gut) 

Brll Walker 

5515 Faiilax 

Shieveoc^LA 

71108 316-636-3611 

Massachusetts 

ftayiheon Cvnjrtxiore Users Group 

JotnRudv 
Rayl"* of Compiny 
Hanwell Rd GlLfl-6 
Bedford. MA 
0^730 

Berksnre Home lor LitUs PET Users 
Tjm Auiief 

401 Pomerov A«° 

Pllslield.MA 

01201 
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Cape Cod &4U&0) Gimp 


ContmoaoTG &4 users Gioup 


COM-V!CS [CanmoaoiejVlC Users Group) 


Slipped Orsk. Irc 


VIC INFONET 


^^^ 


Jim Close 


Jct^e Mo^U^a^ 


PaulLoOoe 


31 044 John R 


Jory Sherman 




^forresrRfl 


ll?09TatkHQLrMCouit 


qFDIl,Boi2086 


Maason HeighB, Wl 


POBOI1069 




S fdnnDuTh.MA 


PWaTisc MD 


HMycfl.MF 


48071 313-M3-9803 


Branson. MO 




Ce664 l-flQ0-iZ5-713B 


Xe54 30 L -983-5199 


04236207-966-3641 


Commodore Compu(ef CiuP of ToWc 


B5616 41 7-334-6099 




VrC innrtACf CiLJtr 
Beme RcCtchauJ 


The Comcucafs' Conunodote Commjlei Clili 
BeTly Jane Schutip 


Michigan 


Gerald CailF 
734 Dcjnna Or. 


Worth County PET Usefs Group 

D^:o Hdrdy 




4«VanCI'EA4 


680 A Bel Air Ave 


CAT.O 


Tempenitce, Ml 


Giant Ciry. MO 




D240I 


Atierdeen.MD 
21001 301-272-047? 


DeanTx^we^l 
T76oevalafle 

FLhreiM«*,Mt 


46182 


Joolifi CorranDdDre Comwfers Users Group 






^^^ ^m ^^ ^^ ^H ^^^ ^^^ ^H ^^ 


Wflsi MionQan Commoooics 


RD Conned 




The Boston CcniDiKr Sociffy 


House oJ Conmodore 


GeneTraai 


422 S Florida Ave 




Wffy; WiCann 


EmeslJ. FiscTicr 


4819! 


c/o R. TaOer 


JDpfer.MO 




ThrK Ceffle PidZa 


m'\ Salyr HiB Rfl 


C^minodore Ccmpufp Clifi 


1952 Cleveland Ave.SW 


64801 




Ekemn. MA 


Baflunote, UD 


johnWaley 


Wyomirq. Mf 


Clear*ate< CluEi 
(^rolyn Polk 
Cle^wate' Scrvd 




021 OH 617-367-80S] 
EM ?0?64 Us^s GroiD 


21234 

Jiprpe^ ?06Js [Glen Bum*) 


4T06EasimuiHa. 

Midland. Ml 


4Kffi 616-456-5724 

Ann Arbor CorFunodore Uscfi Group 




Jtfin CFuplin 


Wan Ma^rielks 


486*0 51 f-S35 5130 


AilSha* 


SlarAoule 




36BLickmira 


7S37B&ABrvd. 


VIC users ChjQ 


AiinArhor.MI 


PiofwitMO 




WODmn.MA 


Glcnaurnif MD 


JohnG^nflOfi 


48103313-994-4751 


&3957 




OlBOl 


31061 301-76B-1892 


UriTv^r^ or Mic^gan 


5EME4 






Eastern MassdoriuseOs VIC Users GroiQ 


Bay-Cug - Balimore Area Ccnmodo'e uses 


Scl>oolol^ltcHcalti 


Giry Groelier 


Mississippi 


^ 


Fram: Ordnrty 


MicMelM Bfojmbefg 


Ann ArtMi.MI 
48109 


25a'5FrMEMilel3 


Com^imdoff Bihciii Uurs Group 


TRaggFra 


4605 Vcpg: Ave. 


Redord Ml 


johr Lasses 


9 


hia.'iCixo, MA 


Bandore. MO 


Commoflwe Users Group 


4S239 313-537-4163 


c/o Unweisal Computer Seivices 


u 


02173 
PvoRrV^lerVlCClLA 


21206301-325-2156 

Rn:lcvileVlCj64UsflrsGrctjp 


Afters MeinkeJii.M.D. 

do Eaon Rainds Mescal Clmtc 


Mi!:?n9in's Commodore 64 Users Group 
PDfto.539 


3002 H*v W Ea^ 
Ocean Springs, MS 


5 


MamnValc 


TomPournJs 


101 SpeefMile Hwy. 


East Detroit. Ml 


39564 601-675-1173 


34 Bales jWc 


PO 00x8805 
RKt^Tlle MO 


Ealon RaptdS- Ml 
*8£:7 


46021 313-772-^02 

VIC f w Business 

Mike M^rolt^ 


Commodore Bilon User Group (ComBUG) 
JoJinLssen 


X 


01D5S4ia-5o2-1027 


20856 301-231-7523 


SolKTi Eatf Mfctogsr PET Users Group 


Universal Compuiet Services 


J 


Btfiisriire PET Lovers CBM Users Graun 


Assoc 01 Persor^i Compjtef ibers 


Nam Eisenperg 


6027DrcWnlCt 


3002 ,H«v 90£asl 


"aMnc High 


5014 Rodman Rd. 


Ek]x?14 


Lansirtg, Ml 


OcEan Spnngs. MS 


P<.-E£lieU. MA 


eeftiesOi.MO 


Farmin^on. Ml 
46024 


4S910 


39564 601 -ara- 11 73 


O^ZOl 


20016 




Commodore Compulef CtuO 




GommDdore li»rs Liroup 


Weslnignoiue BWI Conimodcre User Group 


Sourii Compuler Club 


Minnesota 


Aodreij' Holder 

All j4 ■ ^m M #lj%^#i 




da B«l Busnns EqupiTW^ 
269 Uicoln a. 


JVDi: L Bamm UaiiStDD532G 

PO So^ 1693 


pondiiT Kuppen 
South jr High School 


Lake SuDcnur CommoOorB 


SoutTkerirStation Bon 10076 
HaftifisDurg. MS 




WncHH.MA 
01€05 

The Cutsc ChJtf 


Balbmore, MD 
21203 

HLG [Ha^er^jown Usets Gpoud) 


45201 &«ffi 
Beltovile.MI 
48111 


Du*uth,MN 

55flT2 21&-728-T224 


3B401 601-268-7585 

Montana 




JoTm 

*43MulDufRil 


JDSepTi RolKowski 
23 Convefflry une 


Comnwdc-e Users Group 
cTo Family CompiJier 


Twin Cities Commodore Compotei Cli* 
Rclie Schmidl 


Commodoie uses CkiP 

Uke McCarlhy 




Lurtenthjrfl, MA 


Hageraicwn, MD 


3S47W 12MTleRd 

P* - -■ 1 - L^l 


■ ■ ^m m m ^m ^^ ^m m ■ ■ ■ ^^ ■ 

6623 Ives Lav 


T109 WesI Broafl*ay 




01462617-582-4056 


21740 301-797-9728 


Berfcey, wi 
48072 


M^le Gfm, MN 


Bune.MT 




Masscei Comrnodorfl Uun Sroup 


Ganhersburg D-54 Users Group 


55389612-424-2425 


59701 


^ 


Hair^'FbMun 
POBoi293 


RussQ Jarosinsid 
12937 PicktfiTifr Or 


UtBUG 


Hegrtlara Ath Corcufei Cooperjiwe 

Rooenwai: 


Plunder Fliver Conouler CluD 
Jim Sampan 


^ 

X 


Tatflon, MA 
027BO 

honwrValJevVIDMOjC 

MuwiYaU 

34 Bales St 


Gernwilown, MD 
20674301-428-3328 

Cornmoilore Uses Group ol Ajvepohs 

Tli« SoTTHae Co 

POBa.9726 


PO Box 196 
Bemen Spflngs. Ul 
49103 616-471-lSC 

DAB Con^puter CluD 

[toirtts Bufliftgham 
PO Bax 54? 


. a Commotkxe Computer Club 

Bojle 4. Scr 204 

UM Fans. MS 
55345612-632-5511 

MUPET [Mffnisoa Users rf PTFl 


Powder Rrver Coi.nrf High Schod 

BroaOus, MT 
59317 

North Carolina 


Aestt«la. MA 


AmoU.MD 


JanT Mneri!:!! 


VIC Users CluD 


1 


moaSfll 3-562- 1027 

ConirmdDie 64 Uscfs Group al The Beitefkres 

Ed Rudnsta 


21012301-974-4548 

EdEon Commodoie Users Grom 
BJIFoke^ 


waiefv4ei vi 

4S09861B-4&3-5457 

SMCUG 


PDBo-179 
Arviandale. Mf^ 
53302 


David C FonGnbpry 

R0fi&3.Boi(35: 
lincolnlori, UC 
26092 


^*i 


184 Hi^TibnO Ave. 


4314 0j:f0fdDf. 


Dean Otto 


B'aHWTd Area Ccmmodore Users Groic 


8 


PilklieK.MA 


Siiflartd. MO 


lUJ^ nau a 


HoimSaaveOa 


VIC Usefs Club 


01201 

VlCUwrsGroiiO 
c/olteneHofiman-Sholar 


20746301-423-7155 

VlClique(tjniriinnHe^) 
Pal Foley 


M^nKatO Mi 

56001 307-625-69*2 

Jactean Comjnodore ConpuTer CfuQ 


1219 S.E llBiSt 

Braiiierd MN 

56401 218-S29-D805 


Tm GrOiTiloiflts 
RLri,Box686 

4f^l^4 


p 


NtedlWi, UA 


lD5ACorh3urlSL 


AnreilBruBy 




28601 


W 


02192 


Annapoti^, MD 


201S GrmelSL 


Missouri 


Ralooh VIC 20^64 Users Group 


1 


CUG of MA. 


21401 301-263-6556 


JKXson. W 
49203 


MtlARK Cormodore Users Groip 


LanyDi&iei 

410-DDella Court 

Cary,NC 

27511 919-469-3862 


Paul* JHifry 
T132N fluJiiefta 
wesmeW.TJA 


Tt:e MonTflOnwy Cl CoirmoOofC Conomcf Soc 
Me^tf Pountte 
PO Bo* 6444 


OavTcLiem 
14361 WarwKfc SC 


Marsr.aii Tumei 
PO 80x504 
Gohtsn.WO 


B 


□lOftS 41 3- 568-2228 


Si^flSomgs MD 


Deaod. Ml 
«?23 


65656417-271-3293 


Mcocamouief User^ Ckiti 


CanrnDOore Users CM] 


20906301-946-1564 


The Commotlcirg Users Group ol Sr Loms 


Jod Brown 


s 


MW Lennor 

Sf ougmon Migri Schod 


Soultiem MD Commodore Users Group 
TomHelmkE 


CommoOore Use* Ctub 
RobE^r SiwiDrecTiEr 


DanWeiOnan 
80x8633 


Bo' 17142 BethabaraSia. 

^i^AnsicKi-Salem. NC 


8 


Slougrqon, MA 


SaODKMIarneySl. 


32303 Coliimbus Dr. 


SLLouaMO 


27116 


mn 


Clinron, MO 


Wanen.MI 


63t25 314-966-4409 


Down Eas: Commodore Useis Groups 


"S 


Maryland 


20735301-868-6536 


4Sj93 

Mc^^igan's CommtKtnrG 64 Users Group (MCUG) 


SI. LoiJQ Compute Gro^i 
VAcUusan 


Bruce Thoaen 

r<? Bfliirown Rrl 


1 


VIC&64U$^GraE 
TomDeReggi 


Maine 

So fk^ 64 


PC Box 539 


360D Clayton Bd. 
Sl.Lojs.MO 


KavekK»;.NC 
28532 919-447-4536 


Tlie BoTffc Conwrton 


Ed Moon 


E-DeifO^MI 

48K1 313-773-5302 


63110 


Down Easi Commodores 


B 


21000 CUnaOurg m 


lOWaliftSt. 


MiQ-Missourt CommoOWB Out 


BOJCeTheOin 


S 


Boyds.MD 


Parlland.ME 


Mid-^higan Commottiie Club 


jim ^Vhtacre 


302Beil[ownnd 


9 


20B41 301-426-3174 


0410? 207-761 -T626 


Wgtt Graham 


780 tafl Parr Lane 


HavekictMC 


u 


hsrtord Cour^ Gofiunooore Users Groia 


Comnimania 


Give, Ml 


CaKKntaMO 


28532919-447-4536 


1 


himLoyd 


fk^aai Nadeau 


COMP 


65201 3T4-J74-286B 


Cleffiland Coumy CDrnoule- CHjO 


P0Bo»??9 


aiNofihsi 


M GautTilet 


KCPUG 


Todd Panefson 


FOsnn.MD 


SJto.f* 


4S6M(nflap^. 


Rick^Vesf 


POBOJ.469 


21047301-879-3583 


04072207-282-7418 


UarysviUe. Ml 


5214e*ieRjfl9eBhd. 


^ ^ ^ ^m ^^^ ■■■■ ■ ^ 


Compl 


BuffTUSK 


Your CaminodD'e Users &oliu 


4aW03T3-364-SSO4 


Kansas Cfly wO 


3B073 704-937-9124 


Jim rtauH 


UkeProuse 


VIC. 64. PET Users GrouD m^i Oakianaj 


64133 916-356-2362 


Amateur RjitoPbl Users Groio 


700 East JoppaM. 


Bor611 


BenSean-iQ 


Commoncs PAC 


KankF^ 


BaTarwG, kV) 


WesrorDOfcN'& 


&l39ArlfiRd. 


Patncia LucidQ 


PO 90^30694 


?:204 


0409S 207-854-4579 


Union Lake. Ml 


Horace Marn ftoon ^U2 


RalerQh. NC 


Long Lines CcmpulR CUl 


f^orthwooijs Commodore Us«rs Group 


4S085 363-8539 


Uaryrtlle MO 


27622 


s 


GervNolf 


DflfiePorler 


Sieve Leiislz353-1l30w 


64468 016-562-4498 


Tryon Comrnodore 64 Ch* 


3?3N Chiles a. FlPi. 201 


740 Mar, SI 


20050 Winchechester 




Bobri Mpchael 


•B 


BallirrKire. MD 


Van Buren. ME 


Sojmfieid, Mi 




POBo^lOie 


H 


21201 


04785 


48076 313-354-7224 




Tr>tin.rc 

28782 704-859-6340 



North Dakota 

CCCC (Caffllol CJy ComflUer CJuO) 

fetf Arnold 

CTO Veleans Uemcinaf N*c L*iary 

520 Avenue A ^ 

EUynafck. ND 

Ttie CoinftJlc OuD 

LM* Drawer l«7 
^ofifiDakoiaSfatePenirpiharv 
Banarck, ND 
5a5G2 



Nebraska 

Uar4>-tSailee 
;€29Bor» 
Aliance.r^ 
6930T 

Pidlfe VaDev CommcWoce U«r Group {PVCUG} 

1720-0 -a 

Germg.NE 

69341 3afl-d36-3J11 

r4aliofulVH:?OUsP5&ojp 

PO Bo' 3J575 
Ocn^na. Nt 
69134 

Greate' ^>iafH Comrrtoawe 64 Uars Gidud 

Bab QuianCffry 

2932[s«Q0dl> 

Dmaria nE 

68123402-292-2753 

New Hampshire 

C-64 u 5 E.R.S. USP SoftwafG fxchawje Pio 

PO Bo. 4022 

Rocne$Mr,NH 

03367 

TBH VIC-NfC$ 

rosoisei 

Saiem.Mi 
03079 

^Jcfff^ef n Nth England Ccmpuier Socierv 

Bcftn.WH 
03570 

New Jersey 

The £WI Comniunru]ior> flesearch 

Cammoaoe Users Grouo 

fim 17-32 3&aj, 9S W MaoieAve. 

Basking Ridgf , NJ 

07920201-227-4427 

P^r^^DOany Computer Group 

Boo Sean r^g 

SlFernchlfHO 
I Uoms Parts NJ 
■ a '550 201-267-5231 

Ewnp ComjnoaMe Liar i Group 

John C Jones 

11 VjnSainOr 

Trerton Nj 

06628 609-882-4626 

Sonera Users Cli* 
FWwr Houer 
<5 (.larcv sr 
Somef5er rti 
06873 

FtincriCK Valley Usp^ Grouo 

^ EisenufTiei 
POBq.234 
W Uura NJ 
06054 609-267-1912 

Cj[K- Atlantic ComrrKMUrG \heii Group 

BJ CnaOttick 

1515 Srm Hd 

Lincoln NJ 

0B22139M044 

VIC tnUKt Group 
G M Amir 
67 Dtalei Ave 
W CakhfiH. HJ 
07006 201 -284 -2?ei 

Rancocas vaiifv Commoaorft iiser$ &ioto 

Uarin Ei^HiDdcief 

P0fi<«234 

hjlf ^aurei M 

06054 &39-267-1912 

fducaicK^ Advi$o<v 
jDlin HanrieW 

PC Bodies 

MWton] NJ 

QB055 609-953-1 TOO 



VIC-TIWES 
ThiTTd$Pl Mcflnar 
46 W3yne Si 

Ea&un.ru 

06817 

CflTtmoflOie Friendly Usp Grew 
acT] Pimoi'Coiin Csirpoell 
49 Hershe>' Rd 
Wavre.NJ 
07470201 606^8043 

SOuf h Jps^ Commoflore UsffS doup 

Marli Dnhner 

ao MarV Oftiner 

46B Monroe Palh 

MaDttSiade.WJ 

08052 609-667-9758 

INFO 54 

DaveGaafa 
16W RidgewflDO Ave 
ftdoewcod NJ 
07450201-447-4422 

ViC Soir»aie Deveiopmefi CluD 
H P RoseiMig 
77 fomalhaul Ave 



WonmouOi CoiTimfidwerPET useis Cfcjb 

SranGdwei 

25 Foi irtioffl] Run 

Middleion, NJ 

07748 201-571-4059 

ACGNJ PETjVICCBM L}«r Group 

J M PyHca 

30 ftwrvie* Ten. 

Belle Mead. NJ 

06502201-359-3862 

Morns Area OnrnodDre Users Group [MACUGJ 
Tom bfTKnceiii 
61 Early St 
Mornsfthvn N^ 
07960 20 1-26^50&e 

Bortlenioiin Area CcrnmodixG tisers Gioup 
Joe Grins 
TO Spring Sr 
Bcudentown NJ 
03506 609 -29fi-6275 

Jg^ Shore CcPirrrodore 0$(i5 Grcug 
201-542-2113 or 223-1387 

[Couennp t>:ean I Muimoutn Gounhes) 

New Mexico 

SoJhem Ne* Meiico CommoDtue Users &Dup 

Scon Gi'denhire 

2265r4 OffiaAnaRLl 

LffiC'uces. NU 

88005505^523-5335 

Oomnxidort Um; Group 
Danny Oyrrie 
62' 2 Kaflson. NE 
Alb^ouerque, NM 
87113 505-821-5812 

Nevada 

Las Vegas ^ users GroLC 

GeaWhasly 

Sui<c 5-315 

5130 E CEmlestonBhiil 

US Vega;. NV 

89122 

C-Run 

Frjnklin WiHer 
PO Boi ^0473 
fteno.NV 
89570 

Compu ChiO 64 

Cini^ Sonngfteid 

4220 S Warytand Parkway 

8103 B-S«ite403 

LosVega^ NU 

89' 09 703-369-7354 

Soulhern Nevada Commodore Gmua 

Joapn Wnddipri 

905Bii|acSl 

Us Vegas. NV 

69126 363-2519 

New York 

Nnrn^Cfaig 
Arkdrew VjpQijfiie 
POBoi226 
Wor*DM. -if 
13666353-4591 

PET Use- CIjd q1 rtegcrie$ier 

BeriMcvff 

PO Bo. 1280 

While Plains NV 

10602 



Ou«ni N Y Usff s Gfouo 

Sam Soitan, Oruw Behrend 
67-42 Ha"C* SI 
ForeslHlltKNY 

maples CommoJore Users Group 

D0T4ld Schmiill 

POBwir.USNSA, 

FPO NewVfW.NV 

09521 

CommodDre 64 Berlin Users Group 

Charles D BbghiiEn 

Co B USAF& B«1in 

Bo7 9723 

APO New Ywli, W 

09742 

^C Users Group 

Rooel w^urizei 

do Sloney BiDOk Learmnfi Cenlei 

1424 sronev B-qc* fla. 

Sloney 3rooh, nv 

11790 5i6-75i-r;ig 

LIVE (Long island VIC Enthusiasts] 

ArrKldPneOman 

17 Prcadilly fW 

Great Neck. NV 

11023 

Moha*k VaBe^ Commodore Lteer $ Group 

William Nov^ak 

PO Box 343 

TnCBhil.NV 

12177 5ia-629'7576 

Manhattefi64 
UrryThHnp&on 
C^c Sieve LazaroHii 
1440 Frflepflr. lmd 
Bioo«lyn, NY 
11239212-647-4266 

C^itolOk^l 64'VIC 20 Uxis Group 

Bih Pizer 

363 HanHlton SI 

AJWtv^'' 

12210518-436-1190 

SCUG rSaienecTidy Commoixwe Users GriJi«) 

Timoihi Davis 

do The Video Comecton 

Canal Sqiare 

Scjwnecrady. NV 

12305 

Adifoni^ck CommotlDre 64 Jsers Group 
Paut Kiompas 
205 UVooClawn A^e 
Saraluga Springs. NY 

VIC 2DJft4 Users Group 
Lawrence Schulman 
NVJ 

Wa-erlyPlKe 
New Yok. NV 
10003212-358-5155 

The Up^e ComTiodore Use>s Gipjp 

Chris Johnson 

PO Ba- 5242 

AfncjNyi 

HorsehflaQs. HV 

14844 

Finoer imz CcrrinodDre Uses G^oup 

00 HoK CiFv Computer Associates 

229WeslUniQT9 

Newark. HV 

14513 315-331-1165 

West Cnesfe- CcuTy viC Users Group 

Joe Brown 

P0Boi1fl6 

Pelham.HY 

10552 

New Vort Commoijre Users Group 

BenTunfceax 

380 fliversiW Dr . 70 

New York, NV 

10025212-566-6250 

fong lsBr*d PET SooeV 
Raloh Bitssler 
HarEnrlieUsnS 
Taylor Art. 
Gieenlawn. NY 
11^40 

Gary Lee Crotiefl 

505-64-6667 E-3S 5lhGen Hasp 

AFONewVtrt.NV 

09T54 

Cjimmodoie 64 Users Group 
SamSoltjn 
67-42 Harrow St 
Fbcb Hills, NY 



New "1^64 Users Group 
Bruce Cohen 
222 Thompson St 
Mew York NV 
10012212-673-7241 

CommMore Masters 
Stephen Fartoun 
25 Croron Ave. 
Staler^ Istartf , N^ 
10301 

The Conmoaore Users Group Rochester 
Tom Werenski 
76 Haidison Rd 
ftocTkefler. NY 

14617 7T6-544 -5251 

VJC20UserCluD 
Gay OMfiiman 
339 Park** 
Babylon. NY 
11702516-669-9126 

The New Vork CjIv VICG^ Users Group- NYCUG 
JOycelyn Amds 
436 East 69!r Si 
New York NY 
T0021 212-767-2854 

Uli:a Ccn:modore Users GfouD 

Phil Rofhstein 

1B01 SlOJrs Ave 

Utta.Pfi' 

13501 315-733-2244 

SPUG 

PaulS)aD$ki 

4782 Ekralon Post RtJ 

Petiam.NY 

10603 

Hurlsor Valiev Commodore Cius 
PO Bo* 21 90 
Kingston. NV 
12401 

CommmJoieee 6^ Users Group 
John Ft. 8Dronkav 
StJHY.ai Oswego 

Deot of Indusinal Ans 
Oswego. ^Y 
13125 

VIC Users CiuD 
Michael Frantz 
76 Ratflord Si 
Sraien island, NV 
10314 

Commodore Computer Users Group HeidelWrg 

Robert K jactijoi 

PO Bo., Gen. DeL 

APO New York, NY 

09102 

CommoOiie SiG CompuH dub 01 RocMand 

Peter Belhn 

POBO'233 

Taiiman. MY 

10982 914-357-8941 

V!C Informaiton Eichan^ Club 
TOiTi Schiegel 
336* 23 St 
Deer Park, NV 
n729SASE&Dh pi 

VJC20UserCkie 

Jean f Comoia 
151 -28 22nd A-e 
Whifestone NV 
11357 

Rockiano County Commpoore Users Group 

RossGartier 

PO 8o!< 573 

NanueLNY 

10965 

FoUrfeTenraaJCfub 
JDhnKrets 
POBo!.2222AS 
Ml Vernon NY 
10551 

inferc^it (spreadsheei users group) 

Bob J^orngold 

P0 8oi25J 

Scarsdate, NV 

10583 

LMCS (Long islano VtC Soctely) 
Uwrence Slefani 
20 Spyglass U"ie 
East Selaukelm. NV 
IT 733 516-751-7844 

VfC 20 User Gmuc 
Davig Upham. Sr 
Paper SetviCE Divisun 
Kodak Park 
RocheHef. NY 
14617 



Baysrte VIC Users 

MvcGersfan 
23-20 BeBBlvQ 
eayside.NY 
11360 

LSM Cofpouler Crjb VIC 20 a 64 
Dick liAokdson 
4 Clinton Si. 
Tuly.NV 

13159 Si 5-696-8904 

Commcfloie Computer CluO 
Neil Threulsen 

PuDhcaions DeW .Grumman Aerospace 
'111 SiewariAve 
Beihoage.Nv 
11714 516-575-9556 

VIC 2\m LiKiS GiQUp 

PereLoixii 

31 Maple Dr 

LmOenhursT MV 
11757 516-957-1512 

Computer CluC 01 fiocMand 
Ann Hey 
PO Box 233 
lMm». NY 
10982 357 7937 

Heikf, Cemrali 
Ja'ed Shemun 
76-12 35inAve 
Jackson Heiflhts. NV 
11372 

ComiTodore ig Computer Clufl o) RockiarxJ 

Peter BeHin 

POBo.233 

Tailman NV 

10382914-357-8941 

Poughkeegsie viC User Group 
Joe Sleinmar 
2e>oakianc]sFamRd 
Poi^weosie. NY 
12601 914-462-4518 

VIC Uscf Group 

Dr.L?^ 
1250 Ocean Au« 
Brooklvn. NY 
I1230212-859-303D 
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Ohio 

Akron Area C-64 Uai& Group 
Paul Harc^ 
2453 Second St 
CLAaJioga Fans OH 
4422 f 218-923-4396 

CPU CrmneOion 
Danni Hudak 
PO Bo* 42032 
Brook Pa-k. OH 
44142 

S WO C U.G [SW Ohio Commodae Users Gp ) 

Joe Beres-'ord 

&40' Wicklow Ave 

Cmo^injli. OH 

45236 

Central Ohio PET Users Group 
Pii«iD H. Lvnch 
107 S WeslmoorAve 
ColuTbus OH 
43204 614 ?74 0304 

Medina Commodore Users GroiC 

Jill Caipemer 

POBo.182 

Medma OH 

44258216 7222611 

Ntarion Ofnc Commooce Users Group (MOCUG) 

Van Ik^imo 

775 Woflmger Fid. 

Manor, OH 

43302 614-726-2630 

Chi iiicoQie Commodore irsers Group 
Williarr A. Chaney 

PO Bon 211 
CtnicoVie. OH 
45601 

PatHM Wamei 
11433 Pearl Rd 
Strongjnile. OH 
44136 

Amaieuf Cofi^jip Society oi Central OK 

Jim Crowley 

PO Bo. 28606 

Columjjus. OH 

43228 

Commpdoce Local Users t.cntfige{C L U E ] 

Pat Murphy 

304OHrghtliHCf 

Columbus. OH 

43229 



95 


SouU^G^ieiTi Ohio ConvnuMre Uai^ Grouo 


6e**ooC Aloona Users GrouD 


PPG(PirlibijrghPfTGroirnl 


Lords or BASIC 


Mic) Criies Conun^dore dub 


^^^_ 


PO 80(399117 


0.^ Daniol 


Joel A Ca^. OUD 


Ro&KfL WhiMrjnf 


Bruce Nelson 




Cincinnati, DH 


1433 l3VtAvc 


20l5Gar'ickOr. 


PO Bo. 459 


^^ ^m ^m ^m m ^ ^^ ■ ^^ ^^ ■ ■ 

413 Crusoim Titf 




45239 


AiwonaPA 


PiilsOurflh. PA 


UdSCi.SC 


Huia,TX 




Liching CounEy 64 Jun Group 


16603 BI4 942 9565 


15235412371 2W2 


29456 


76053 




aascfuiPfSj 


Commoooie U&-r^ Gioup 


WesT^-creianO Commodore Users Cfcjb 


Beaulort Tecl-nFucal Conege 


Corpus Chrislj Commodores 




NewatKOh 


Jlm^ta^lBrs 


JunMallRrs 


Qean c^ insttucton 


BoOMcKeivy 

POew6541 i 




43055614 345-1327 


3021 a«^ venue Dr. 


i:fD DJ a Sot Eiectrrjnics 


100 S, Rtbaut Rd 




CainmoODre Users GrpuQ 


Greensourg. Pfl 
iSfiOT 41^^36 ??74 


Colonial Plaja 
LaCrODe.PA 

4 ^ri^r iS 


Beauiorr SC 
29902 


Corpus Chrisii It 
78411 512452 76K 




■eaUHatljnOr 


CommobOff users Group 


35650 


Cwrmodof^ CompTirer CfciP ol Cofumbia 


Htl User Group 




MWHeigNs. OH 


Man Maiuiailis 


Boeing Emoloyees Personal CompuTe Ciuo 


ChyCkHawarOSect.lTrBS 


John Bowen 




44137 ?l65fll 3099 


7ai0ickA« 


Jin UcLauighlin 


POBft.2775 


TeiasAiU 




C^on Area Comfnador? LTEert Giouft 
Clvleslofiin 


Warmmsfo, PA 
19974 


TheBoongVertoJCo 

PO Soi 16850 


Cayce 

Aesi CoiumtHa. SC 


Microcomoule' CkJb 
Tei3SA&MTX 




€79VurrdyHi:lDr 


VIC ?0 Protpamfifs, Inc. 


PfilaiJelWia, PA 
19142 2155222257 


29171 


64 Users Group 




Xena OH 


RoowGouflhft 


irv EKCtutive Toucli C 64 £ VIC 20 Users 


SUn Grodin 




45335513372*^ 


wo W3[Wn WoOOS 


Worttwiae CommoOorB Users Group 


Paiiicia Walkins 


2421 Mtdmght Circle 




CommtHtot Lfefls ol Blue Cfug jCinonnab") 
Ted Sta.'fils 


lis Did Spnrg Hd 
Coaie^lle, PA 


P0eni337 


208 Hwy 15 
MyrUe Beacli, SC 


Piano. T)( 
75075 






^9320 


auefleii.PA 

19422 


29577448^426 


TTie Greal hwiTrwesr CBM 54 Users Grotc 


(D 


Crncinnali, OH 


ClininHei!pn$ Users Group 


■ J^^b 


Commodott Users Sociel>' ol GreerhiWelCUS) 


Randy 


^Ft 

X 


J5206 513»1'55K 


POeox235 


Uocie< cLujmom C-64 Users 


Bo Jsnes 


6302 War H3*k Dr, 


s 
U 




ClinoTi Heighls. P\ 


DonRoaues 


Hcuon flecoidS'Home Computers 


SanAnio.iio.TX 


Oklahoma 


19016 


655 tegey Rd 


347 S =*HHnrburg Dr. 


78238 647-3681 


Commcoore Usps 
Monce yjner P-eaOwif 


VfC Soflware OFvelopmenf C^jO 
TrMy Lep Thomas 


TeHCrfJ PA 

18969 2157237039 


Greerville SC 
296C7 603 2357922 


VIC Users ftoup 
38l764[ha 


)ompute 


OWahomaCffy.OK 


Atf A1 


CACCC-Cenire Ar ea Con^nodoiB Cwnpuier Clup 
Gill Hinei 


South Dakota 


i.LU>Dck.TX 
79413 


73101 


Phiiaoeignia, PA 


214 Compuler Bujidbig 


vrC/64 Users CluJ) 


i ^M^ II 


CarT,modort U«fi du* 


19119 21 5S44433fl 

G/C Compuler CtarieiS Group 


Univefsrty Parv Pfi 
16»D2 BI4 237 5912 


Larry Lunfteri 


Lar^ Wilhams 
PO SJ' K2 
San AnttnB. TX 


Muskogee Cc-'O'jTp Society 


JoLam&erl 215-775-2600 


Scranion CormiKHlDre Usets Group 


Pwre, SO 


78M3 


u 


^5 i2inS[ 


dtj Gilwrf Associaies. inc. 


POeo.211 


57501 605 224 4863 






UiekogR.OK 
744C1 


PO Bo- T-iSB 

Reading. Pi 

19607 fdenuon 6472 


Glarfcs Siimmil. Pfl 
18411 

MAOC Convnodore Users Glut 


PET User Group 

Jun Dallas 
515 South DiJ 


Fancasv Commcdore Club 

Ed HcMdersheH 
T9i3DaiwonnSf 
Grand P'airie, Tx 




^Ha^ 


Gene Plant hak 


MOfjnan McCrary 


MrtcTieH.SO 


75050 




209 BroDkHOOfl 


4B20 Anne Lane 


24B0akdaleAve. 


57301 605996-6277 






^J|»le, OK 


^haru^iie °A 


HcBJiam, PA 




ICUG llrving CommPOOre Users Group} 




73i>S« 


15150 412 962 9t£2 


19044 


Tennesee 


Rcoen Hayes 
3237Nonh9alefl2K 
living, TX 




jjufliiff :i Oklahoma Comptier Club 


TTw CoiTuncdcire Users CluC ol S E Piris&urgn 


WARGA 


Memphis Conuncflore Users Club 




c-'ij Conrkodwe GfucHr 


CrariR G'oves 


^incTv S^ehcri 


Hairy Ewan 


750622I4^252.7017 




^Bo/6646 


c/o Groves AnpliaKce & TV 


POSoii76 


2476 ftMvBTS Ave 


JH r^ 




LftKlon OK 


2407 Penns^ana Ai/e 


Mcuni holly Sair^gs PA 


Memphis. TH 


Conim«l«e Users Gr o«j3 

W\ I ri II 




735W 


Wea NtiHlin, Pj\ 


17065 n7-48&3274 


36127901358^5823 


Dannv Uillf r 
624 Bcllviflh^ SI 
SiilCJiL*r Surangs. T>l 




CominMi:ie D»i^otna Usas QuD 


f5l22 


COMPSTARS 


tl 64 users Group 


^n 


Suri^B Do* 


Main line Cvnmodcre Users Gfoup (VL0J3] 


Milehoim 


Wan Turner 


75482 


Pft 


4CO0 WA' nth SI 


EffiJ Volf -leck 


130eiLelwlCrrc1e 


PDB0T49& 




F 


O'^hwna Crr^ Oj( 


1[>i6Gerwfal Allen lane 


AuOuDcn. PA 


Knoprfie. TW 


VIC 20 users Group 


^ 


^3 '07 4O5-&43-1370 

CommoOOff MoOOy Users Group (CHUG) 


Wesr Chesier. PA 
19330215 3861561 


19403 

Puerto Rico 


37901 6l5.96e8478 

Jackson Coirimodore Users G(Oup 


Jef Sxfthe'iand 
5416 Brookhaven Trail 

Ft. Worm, t;^ 


nth 


Annetie Hinsfaw 


OxlwiJCirLleWLiSCi Group 


Ric» Crone 


76133 81 7 ■346- 1407 


8oiT5?3S 


RogsfNazeley21 5 5353021 


CUG o1 Pueilo Rico 


31 Cannage Hixise O 


fi ■ ■ 


Tula. C* 


7nniv Cnmch 


^m ^m ^m ^ ^m ^ ^ ^m m m ^^ ^m 

Kerf Burdi 


Jackson. TW 


Compu^ld 


7il*a9lB-fl34 5658 


69O0 Rrsmg 5jn Ave 


R^ii eoiii3 


3S305 9C1 66S 8958 


Jonnachar.iArii 


er Space A 


Greaif r Okiaicma CommMore OuO 

FLancvHill 


FMaOelphia. PA 
19111215743fl999 


San Juan, PP 
00914 


River Cily Comoulei 
Hobbyisls 


221 1 South LipscDinD 
Amario. TX 
79109 


l^ts Rockwell 
Oklahoma Cly OK 
73127 405- 7S9.3229 

Oregon 


&rs a Byle^ 
O^ve Boodev 
1015 Dale Hd 

Seane, pa 

19016 215-544 5B75 


V[C20U$erGrDj|] 
Sober Worales. Jc 
655 HBmantm Sl. 
WaaTiar, PR 
00907 


Uemoftis, TN 

Memphis Ccffmnodofe Users Group 
Harry Ewan 
2476 ftOvers Ave 
Memphis TpJ 


Mid Cities CommcxlDre CUQ 

Garr^Wordelman 

413 Chisoim Trail 

HursI.TX 

7B053 


UnfisQ Soies Commodore User^ Group 
R.iharoTstkiii 


CACC (Capdoi Area CommMorp Club) 

Geollrev Hetwrr 

POBOi.333 

Lemoyne, P4 

4^F^*1 -74^ ->r^^ J~J-1^ ^ 


Rhode Island 


36127901^5823 

?Jashuille Coiwnodore Uses Grouc 


SCOPE 

PO 80^3095 


POBoi2310 


Newpon view users 


Oave Rusnir^ 


Richardson TX 


e 


ftDsebijig. OR 


Or. Man McCorwflliy 


PO Oo. 121282 


■ ■ ^^ ■ ■ ^^ ■ ^^ ^^ ^^ ■ ■ 1 ■ ■ ■ 

75083 


97470 W3*72.7591 


170437177325255 


rO yalland Cl 


NasTiviile. Th 


1 iJ\nJm/ 


s 


WPT Users Group 

JoInF Jones 


Penn CorrierBiice CompuEer CIl4j 


Newport. Rl 


37212615^15406 


GjH CoasI CNnmn%>f e Usef a Group 


^* 


OanR Knnp 


02640 401 '«49'26S4 


MetrtKnonvine ComrrBMore Users ChA 


Lawrence Hernandei 
POBfi;^ 12fi 


S 



iV4 


2134 N.E.45RI Ave 

Poflianil, OR 
97213 


c/nPennCofrtPWCGOlSOA 
TJOMuseyrRd 
Rea*n3, Pfl 


IrwiD e S^vermaji. GPA 
Michelle Chavani 
l6CTaLBilon Ave 


EdPnicnaid 

7405 OxmoorRd.Rl 120 
Kno'virle TN 


Coi0usChfisl],rX 
78403 51 2M7-4577 


US Commodore Users Groiji 


l9Sn 


E. PiQUidence. Rl 


37931 615338 3773 


James Weeiicr 
TllOTenasAve 
Marl TX 


3? 


RD:hirC TsuWp 


PET U5ef Group 


02914 


CommodQie User CJuD 





lias Clt-tiaTQ loop Or. 


Genf Beals 
P0B(u3?1 


CommcpdO:e Uhis Group 


r.telrc CiJmpjle< Cen;ei 


1 WJ' I rX 

76664 817 67&27t0 


s 


Rosetnji^, OR 


VicioUonen 


1800 Oayicr Bivd 


^^ ^^ ^^ ^m ^H ^H ^^H ^m 


97470 




cTa Dsa Co 


Chattanpooa TN 


The Woodland CcmnixlorB Users G^oup 


g 


SouTner-h Otflon VIQ54 Uau Groiv 
Jarries Po*eJi 


16S36 
AK64Userseroni 


976 Tiogue Ave 
Coven:rv Pi 


37405 


3 SolFtrotk RO 


c^ 


3tOO Madrona U-w 
Matlord OR 


AionE GUKSh 

1762Fainro(ir5t 


C2fllB 401 628 73^5 

The VIC 20 Users CiLtO 


Texas 

PET Users 


The Woodlands. TX 
77380713^292^7 


mplete < 


97501 to3' 77*7631 

Jeliersm Swe Computtr Users Group' JUG 


Hew Kensingiop, PA 
15066412 33^9070 

PAGS Commolare Users Group 


TcmOawfy 

Wan«ic^RI 

02386 


L 1 hJi^mr' l3 

2I)D1 Bryan Tftie 
SLB]e36O0 
Dabas. TX 


Savid Compuer CluD 
Oaw Jordan. Churtan 
312 Wesi AJMama 


2355 Camp fekcrfia. 
McdlorCOR 


Stephen Longo 
Labile College 
20lTiS0lneyAve 
Ph^aOeiplM, Pi 
T9141 21 5-951 -12SS 


South Carolina 


75201 

CHUG jCommodOfe HousU>n users Group} 


Slice 2 

Houslon.TX 

7700B 


97501 

Pennsylvania 


Spar^nburg Commodoie Users Group 
James Pasley 
803 Lucerne Or 


John Want? 
e738Wik*or?s[ 
Housfon TX 


Comrrodo'e Users Group ^Ausan] 
0- Jerry Fra^ee 




u 


GFtC Userniif} 
BilBolt 


Lrico&i Tecnmcji ma. 

AlarKarpe 
5151 T^nun 
AHentown, PA 


Spartanourg SC 
29302 HJ3 562 5697 


77068 713-9993650 
lnteil3ce Comouter Ckt 


POBtoi 49138 

Auslin, TX 

78755 


300WriinenHciio*Ra. 


The Chac^on ComouJer Scciery 


Mi Gar?a. PresidenI 


^ ■ 1 L J^ 


V 


New Kerfsinglon, PA 


Jackfjrr 


814 Norm Satinas 


64 {ftcrs Group 

d^ ^ H^ _l 


X 


15066 




PO Box 526^ 

U ChartEJon SC 


San AnroFnD, T> 
78207 


S. G Grodin 

2421 Midntghl Circle 


H 






29406 603 747 0310 




Piano. TX 
75075 



CammiMcn Compijler €lub [Cii 

fJD LaiBf Full (3cwi Assemoi^ 
1200 S Sumner 
Pamw, TX 

Sulf Coasl Commodore liters Gtqud 
lamGnce HernaTdtz 

Corpus citia n 
Utah 

Utah PUG 

223eWashinQlonBhd 
OQOen^LrT 

&4401 

U^untvi ComcHilBr SKCiy 
Dive Tigrip 
PQBa^ll54 
Sanv.UT 

NofiTiflrn Uiar VIC & 64 Users GrouD 

David Sanders 

P0BO.S33 

Aarl^.ljl 
B43t2 

The Conmoflnf e Users Gioup 
Rodney Keil«f 
652V«^7iXNoftti 
Cl?ir]ield JT 
84015801 77&395D 

Tne Commooore Use-^ CluD 
ToddwooCiKaD F>Qi*nt 
OarttlJ Shreeve. VP 
74? T^loi Atff 
Ogder.ur 
B44D4 

Oj«¥ OeCtuso 
3^4^D^1^.300Wesr 
Smirhfeid. LJT 
64135 

TheVlClic 
Sif « Giaram 
799 ^orflerosa Dr. 
SareJy.UT 
B407Cf 

Virginia 

V;C20VicBms 

w*f Soenflei 

4331 Cciuinoa Pike »*'(i 

Arlington, VA 

22204 70J9SQQ5B 

RACE Cominodiw USf 5 Group 
Lariy Rackuw 
47?6 Hwaman Uf 
Roamrte.vfl 
24019 703-362 S60 

NorihcnVAPETUsas 

BoDftanMT 

2045 Eakms Ccwl 

ReuCTi vfi 

22091 903360 OllS 

W^slknglori Area C-S4 {Bunre) 

Dicfc Jackwn 

PQBoiS] 

»JI Vecnon VA 
22121 703 3606749 

PeninsulaConinijdiKe64U»fsGroup 
Hjcha-d G Wifmcfli 
1 24 Bmrwsm PBa 

23606 B04 595 ?315 

Dale Cty Commoooif LiSHS Group 

PalSulnan 

4303 hemifiQirty 0- 

Dale Cflv. VA 

Z2193 703'590-499a 

Wj^ftngrof Area C'64 UG {tftlean) 

UdrUfL ^milTi 

oUKpiI Gardens SclKul 

7426 EHjof ado SL 

MrLean. VA 

22012 70J523 1995 

PEWTAF [Ppitaoon) 

RalpTiPcMlfi 

9912 ColOfV Fid 

Firtu.VA 

22030 ?03-273-m; 

Ariinglon Victims [20J64} 
Cli^W^ M GlWiev 
Fdirlirfilan Cwnmum^ Centfir 
4501 AiirtgtDnBM 
Arlingioa VA 
22204 703 524^36 



FretierickstHjrg Area CompulEf E-^ir$ifJ$ 
MiCtiael Parter 
PO 601324 
LOCUST Gtovb, VA 
2250S 703 972 7195 

Fianeona Conrrwdixe Users Group 

UarkSOHasn 

J. Marshall LiDnry 

B2Q9RosertllDf 

Aitxandna.VA 

22310 703^71 5021 

135 Beveilev Rd 
Dvnile.VA 
2454 T 

NcxTalk UK'S Group 
Larry Peafsm 
T030Wesl43rdSr B-4 
Noriolk. VA 
23508 439*292 

Alejiaidna Users Qiixip 
Jefl Hendiicksin 
1206 Wesrgrove Sh/O 
Aleiandria. VA 
22307 

Commodore Users ol FranUin 
D ftvcePweii 
1201 N Ugli Sl 
Fiankhn. VA 
23851 804 562*623 

Dale Ciiv ComrTitNlDi? User: Group 

P0efl»2004 

DaieCily,^A 

22193 

NASA VIC 2tHJserGrn;p 
Hams H^Tiinon 
713Yor^War>nckDi. 
¥ofWD*n. VA 
23692 

Tiilewarp Commodore User? Group 

FredMonscn 

49i7WesigrowPd. 

Uirginia Be^ch, VA 
2345b 

VIC UWS Group 
Dick itossignoi 
FEI 2. Boi 1BQ 
LynchnurQ. VA 
24501 

f rderickaurg Compiler Ckjp 
Sieven Nwtnc-jfi 
PO BoO on. College Slalion 
FredflTitksDiifSi, VA 
22402 703-37' 4184 

CapiEOl Area Comrnotto'e f ntTiusasu 
DonSninoff^ 

P Henry J.ibf ary 
2312 Tjngie Vale 
Vic^ru. UA 
221 SO 703-530-6313 

VIC Users Group 
Dnnnie L Thompson 
iai2 Harva-d ftd 
Richmond. VA 
23226 

Vermont 

Burhngion Area Comrmdore Users Group 

Sieve Lipoert 

6Uay1dir 

SoutTi BurfcnglDn. VT 

05402 65&41EO 



Washington 



Central Wasfiingiofl Corrunodore Users Grouo 

Tim UcElrov 

E222S1SISI 

Yatama.WA 

96902 

Pn Vxn GiDup 
Re^^neI^l 'ong 
'SOOTavkirA^ N102 
Seame.AA 
98102 

Blue Mounlam Conimodore Use's Club 

KelTitUxJe 

15SlaieSl. 

Walla Walla. WA 

99362 50^52^5452 

Central Washnglon CommcriDre Uw s GrouD 

SamCO" 

POBo» 10937 

Y^kimd fit, 

98909 509^24&B193 



SpOhan? Commodore Usf Group 4SCUG] 
SlanwniTe 

ClON SlORavmondll 
Spokar*. WA 
99206 

FBI Lewis Cominofloie Comculer CEuD 
Jim Lifchlieid 
Qi«rler5 2a2VA 
Fort Lews WA 
96433 2(«-964'l444 

WTiidbeY IeIvkI Commodore CompuTer CluQ 

Uirhael D Cla'k 

947 N Bjrroughs Ave 

OaVH^rbof.WA 

M277 

Computer GuD 
John Goddaid 
c^o Honeviwen. Inc. 
5303SliHsholoAve.NA 
Seanie WA 
98107 2C6 7&g-20aJ 

C 54 Oiversdy 
Jll^ Johnston 

t8204 67fliA«,H.E. 
Arringtor, VW 
96223 206-43545eC 

MW PET Users Group 

Hichvd Bell 

2565 Oe^er N. 3203 

SealQe. ^A 
96109 

CBW Users Group 
Pack Beaoer 
8C3 Euclid Wsy 
Cemralia, WA 

98531 ai&73B40fl5 

Wisconsin 

WIAS50 o!VlC;64Fnlhusiast5lWAVE) 

Annone iBuanOCTiSfa 

PO 60- 641 

Wai^iesiia,iA1 

53167414 7717016 

CHP$ 

RichanlRDlin (1^334 2494 
Id 7 KiUoufn Ave. 
WesEBend *i\ 
S3095414 33&1609D 

SWI.TCH. 
LenLuU 

Wl56N8834hl[jricnHd 
Merio.Ticwp Falls. Wl 
53051414255 7044 

Eau Claire A'bs SPM &4 users Group 

JDfmStavsky 

Rl. 5, Bon 79 

Eau Claire. Ai 

54701715^6745972 

WaukesTia Area Commodoe user Group flVACUG) 

WaRp Sad^er 

256 1/2 W Bnudw^y 

WauwsJia.wn 

53186414 547 9391 

Commodwe 54 SoPtware E^cchange G'ouu 

E J RosenOerg 

POBoi224 

Oregon. Wl 

53575 

Pro|Ba2D 
PO Boi 359 

Eln^ Grove, WJ 
53122 

Madiscfi Area Commodore Us*rs Group 

JorwCarvin 

1552 l^rk SI 

Uiddieior^. m 
53562 aifl-e31 4552 

CLUB 84 
JxhWhK 
6156 Douglas Ave 
Caledrnia UVI 
53106 4l4.83&4645pm 

viciiy eadgei CHjD 

Gewge Cooper 
2a25Ft^aRid(ie 
Cooage Gro«. Wl 
53527 

VEC 20 £64 User Group 

Mr Wacmi 
S22WesrBe'genDr. 
Mihbaukee. W 
53217 414-476-8125 

MenoiTicrie Area Comnywore Users Grouo 

510 l2t[iSl 
MenoiTcr*e. Wl 
54751 715^235hJ9B7 



CU.S,S,H. 

Tim Tremntei 
36T4 Sovereign Dr 
Racine, Wi 
53406414-554^]I56 

Comm Bay 64 
JeH Sciwecler 
2539 Haven Jld. 
Green Bay. Wl 
54303414-439.1619 

The Fau Claire CQU&4 Users Group 
John Slavsky. jr. 
Rt 5, BoJL irSA 
Fan Claire. Wl 
54703715^874^5972 

Mii^uHee Area CGT^^ Enihusiasls ^.A C E) 

Kevin WcUe 

PO 80^340 

ElmGrort.WI 

53122414-2595991 

EWtHB 

Theodcxe^ Poloiynsk" 
PO 60^21351 

Milvnaukee Wl 
53221 

CtilDoeua Valley Commodo'e 64 Users Group 

Leo Laro 

620 Wes! Central Si 

Crjppewa Fails w 

54729 7T5 723 8095 

West Virginia 

Marc Hulron 

73 Pine Hill fsiaies 

2S53Q 334^4532124 

Personal Compuier CtuO 
Cam Craveis 
PO Bai T30I 

Charleston. WV 
25325 

TnSQie Commodore Users 
MarcHunon 

HPineHniEslales 
Kenova VW 
255303O1451212J 

Logan Computer CluD 
CR. Wilson. Jr 
PO 00-480 
Logan. WV 
25601 

Commodore Comouier CUD 
Cnns Aooerson 
203 Ugrflrter Ave 
Lewistturg. WV 
2490' 304-645'1150 

Commodore Home Jseis GrouD CH.UG 
Alice Snipley 
31 LyTHQOd Au* 
Wrwin^. WV 
26033 304 242 B362 

Wyoming 

Commodore Users Z\\Ja 
Pamela Nash 
Ci'o Videc S:atii^ 
670 NcrP M *B 
Laramie. WY 

62070 307-721 5908 

Overseas 



VrCClutJinHglstnki 
Wait' Aamc 
Limuuaiani;| 2B7 
Sf 02940 ESPOO 94 
Firaand 

Commodore Users Group 
hull Cinsiis 

HCC'Venb. Mancollenweg 67 
5971 At GiuCoeiwoist 
Holand 

Commodore 64 Chih 
Universiia di Sludi sJ^^n 
V. Artghvia m 

10138 Tcnrw. Italy 

VIC 20 CDmctiter Group 
lanceiDl Green 
21 L.awrenceDr 
JUngsJon6 
Jamaica. Wesi Indies 

CommcdDre Users CIuIj 
S. H. Cha 
K.PO Bo- 1437 
Seoul. Kcea 



^onh Lordon HooOy Comouier CU) 
DepL a BttlrOTHCS & Ccrrmumcalion 
Ef»girwennq Potyiechnic ol H Lcndon 
Ht^lowayRd 
London N7 BOB 
Urvied Kingdom 

Assocubon Or Ususrios CommodDre 
Ateiandro Lope? A-echiga 
HDlban174-6Pisr> 
UeucolS.D.F 

Cfuh de Usa^ Commodort 
^gma del Noie 
Moi del VallG. Local 44 
Ga-zaGaroaNl 
Me>:CO 66220 

CJinMicrouic 
Oscar Sosa. President 

viilaioafiia 225 
Col Chapulepec 
Monterrey. N L 
Mexico 66450 

Commodore Useis Group 

RogrrAitena 

Hazel Am* 

WouniRosMI, hew Zealand 

Nelson VIC Users GfOip 
Pelcr Archer 
C/oPOeO'860 
Nelun. New Zealand 

do r4ei* Zealand Synlhelc Fuels Ccrp.iU. 
E P. KerneOy 
Private Bag 
NewPhn^ouih. UBwZ&^and 

VIC Cmb ol Non^ 
Nedie Bartiegt 10 
1750 htiMen. Non^ay 

CluCide USuaros Oe Commodore 
Angel Fuentes Per ille 
cl Guadaiere no. ii'30A 
Cartagena Mmcia 
Spain 

CroMon McrocckT^puler Club 
Vernon Gilfod 
TiiSShurst 
London SE25 6LH 
Unded Kirtgdom 

VC-UPS Compuier Useis Group 
Pelei P^rove 
IJuhilwSl 
South Penh 6151 
Wesi Australia 

Ru[fi Ferrari 
Kfli^entier924 
58eOLuederiScneid 
VtiBsJ Gefmany 

The Tnnidad Asso ol Commodore Owneis 

Mark Manannati 
91 Ctieiry Cream 
WestmooringsiCarenage 
Trimdad. West inoes 

Ttimdad Asso o^Cornpuier Owners TA.C.0 
h^rk MaTiannfi 
91 Cherry Grescent 
iiVesiJnDoiing^. Trimdad 
West Indies 

WA VIG UPS (VIC 20^CBM 64 Users) 

B.J, CODh 
14 Glengarin Dr 
Floreal =ark 6014 
Wesierr, Australia 

Commodore Users 0\A 
DA Siagg 
PC[5t(acTi5026 

SalzOirg. Austria 

Commodore Computer CiUi 
PA.aaiford 

c/o SyTile* Corporation 
PO Boi F2430 
Frecporl, Bahamas 
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IEEE Standard Definitions 



Capitalized Mnemonics represent interface states and ■'g'^iote messages, lowerca se represent local rr^essages received- From "IEEE Std 486-1973". 

"Hl"^ DeHnttion Name Definition I N«me De^nltion 





a. 

I 



a 

CO 

I 

n 
X 



AC Addressed command 

ACDS Avccept daia state 

ACG Addressed command group 

ACRS Acceptor ready state 

AD Addressed 

AH Acceptor handshake' 

AHI Comp^Te capabrlity 

AHO No capability 

AtDS Acceptor rdle slate 

ANRS Acceplor nol ready state 

ANSI American Naijonal Standard's Insiiluie 

APRS AftFfniatJve Poll Response Slate 

ATN Atrention 

AWNS Acceptor Wail ^or Mew cycle Stale 

C Controller 

CACS Controller addressed stale 

CADS Conirdler idJe siaie 

CAWS Controller active wait state 

CJDS Controller idle stale 

CPPS ConlToll^ parallel poll slate 

CPWS Controller parallel poll wari slate 

CSBS Conirolier standby state 

CSNS Coniroller service not requested slate 

CSRS Conirotler service Tequesfed state 

CSWS Controiler synchronous wail stale 

CTRS Controller transfer state 

DAB Dara byie 

OAC Data accep'ed 

OAV ControHer Data valid 

DC Device clear 

DCAS Device clear active slate 

DCIS Deviceclear idle state 

DCt Oevce clear 

DD Device D©per>dent 

Dra Oaia input 

DT Device trigger 

DTAS Device Trigger Active Slate 

DTIS Device trigger state 

END End 

EOl EndOrldeniily 

EOS EndOfString 

F Active false 

f F) Passive Fafse 

GET Group Ejiecuie Trigger 

GTL Go To Local 

glB Go To Standby 

IDY Identrty 

IPC Interface dear 

ist Individual status 



LorLE 

LACS 

LAOS 

LAG 

LH)S 

LLO 

LOCS 

Ion 

LPAS 

(Ipe) 
LPIS 

ttn 

lun 

LWLS 

M 

MLAor(MLA> 
M5Aor<MSA) 
MTAor{MTA) 

niHL 

NDAC 

NPRS 

NRFD 

NUL 

05A 

OTA 

PAqs 

PCG 

POPS 

pon 

PP 

PPAS 

PPC 

PPD or (PPD) 

PPEor(PPE) 

PPIS 

ppn 

PPS5 
PPU 
PUCS 
rdy 

REMS 

REN 

RFD 

HL 

rpp 

FIOS 

nc 

rsv 

rtl 



Listener or entended listener 

Listener active status 

Listener Addressed Stale 

Listener Address Group 

Listener idle state 

Local lockout 

Loca^ Slate 

Listener oJtIy 

Listener Primary Addressed State 

Local Poll Enable 

Listener Prirnary Idle State 

Lisien 

Local unlisten 

Local With Lockout State 

Mulljline 

My Listen Address 

My Secondary Address 

My Talk Address 

Mew Byle Available 

Not Data Accepted 

Negative Poll Response Stale 

Not Ready For Data 

Null byte 

Other Seconday Address 

Other TafkAdoress 

Parallel poll addressed :o con)rgure siaie 

Prrmary Command Grouc 

Power otf 

Power on 

Parallel Poll 

Parallel Poll Active Slate 

Parallel Poll conligure 

Parallel Poll Disaoie 

Parallel Pol) Enable 

ParaielPoiride Slate 

Parallel Poll Response 

Parallel Poll Standby Stare 

Parallel Poll Unconfigure 

Parallel pdf unaddressed to configure stale 

Ready (for next message) 

Remote slate 

Remote enable 

Ready For Data 

Remote Local 

Pequesi Parallel Poll 

Request service 

Request Systen^ Control 

Request service 

Return To Local 



RWLS 

SACS 

SCG 

SDC or f SDC) 

SDYS 

5E 

SCMS 

SH 

SIAS 

Sic 

S1D5 

SIIS 

SINS 

SiWS 

SNAS 

SPAS 

SPD 

SPE 

SPIS 

SPMS 

SR 

5RAS 

sre 

SRIS 

SRNS 

SRQ 

SRQ5 

ST 

STB 

STRS 

SWNS 

Tor{TEl 

T 

rn 

TACS 
TADS 
TAG 
tC9 

tea 

TCTor(TCT) 

TIDS 

ton 

TPAS 

U 

UC 

UCG 

UNL 

UNT 



Remote With Lockoul Stale 
System control active state 
Secondary Command Group 
Selected Device Clear 
Source delay slate 
Secondary 

Source generate state 
Source HandsrtaKe 

System central interlace clear acive state 
Serid Iniertace Clear 
Source idle siaie 

System control interface clear rdfe state 
System control interlace dear not active Slate 
Source Idle Wait Slate 
System control not active state 
Serial Poll Active State 
Serial Poll Disable 
Senal Poll Enabfe 
Senal Poll Idle State 
Serial Poll Mode Stale 
Service Request 

System control remote enable active state 
Send Remote EnaC>le 
System control remote enable idle stale 
System conlrcl remote enable not active State 
Service req jest 
Service request state 
Status 
Status Byte 
Source Transfer State 
Source wait lor new cycle slate 
Talker or extended talker 
Active true 
Passive True 
Talker active slate 
Talker addressed state 
Talk Address Group 
Take Control Asynchronously 
Take Control Synchronously 
Take control 
Talker idle state 
Talk only 

Talker Primary Addressed Siaie 
UniJme message 
Universal Command 
Universal Command Group 

Unlisten 
Untalk 



Tape Recording Format 



Leader 
Mark 
Short 
Long 



Mark 



J 



Long 



BJt= 1 

Long 



J 



50 cycles of shorts 

342 micro seconds of 1 .46 KHz half cycle 
182 micro seconds ot 2.75 KHz half cycle 
262 micro seconds of 1 ,91 KHz halt cycie 



Byte Marker 

Mark Long 



Long 



r 



Short Short 



Short Short 



r_rn. 



Bit = 

Long 



Long 



r 



Cassette Port 




A B C E F 

(Edge-on view) 



Pir# 


Name 


Description 


A-1 


GND 


Digital Ground 


B-2 


+ 5V 


+ 5 Vol^ to operate cassette circuitry only 


C-3 


' Motor 


Computer CO nlrdled + 6V tor cassette motor 


D-4 


; Read 


Read hrie from cassette 


E-5 


Write 


Write fine cassette 


P-€ 


Sense 


Monitors closure o' any locking type cassette 
switch 



Noie Upper and Lower cassette pins are shorted 



Byte 
Marker 



Recorded Byte 



Bit 



Bi! 



Bit 



Bit 



Bit 



Bit 



Bit 



Bit 



Odd 

Parity 



-rij~LJTJiJTJirLrLJi_n_jirLJijij~LrL^^ 



1 



1 



= ASCIl'A^ 



9<02 mffll seconds 



Program File 



Tape File Format 



Leader 



Header (193 Bytes) 



Repeated Heaoer 



Program 



Repeated Program 



End(lG2B^es) 



Repeated End 



Data File 



Leader | Header (192 Bytes) Repealed Header D^aBloclf (192 Bytes) Repeated Data Block i:)ata Block Repeated Data Block [etc toend offJe) End (192 Bytes) Repealed End 



IEEE 488 Bus Signals 



Manager 


ATN 


Attention 


The controller (PET/CBM/B) sets ihis 
Signal low while it is sendmg com- 
mands on the data bus When ATN is 
low. only penpherai addresses and 
coniroJ messages are on the data bus. 
When A'^N is iiigh, only previously 
assigned devices can transfer data 




Transfer 


DAV 


Data Valid 


When DAV is low, this signifies thai 

data IS valid on data bus. 




Manager 


EOl 


End or 
ktontifv 


When the last byle of data is being 
transferred. Uie talker has the option 
0* setting EOl low The controller 
always sets EOl low while the fast data 
byte IS being transferred from the 
controller 




Manager 


iFC 

1 


Interface 
Clear 


The controller sends its jrrternaJ reset 
Signal as IFC low [true) lo miii^ize aJI 
devices to the Idle state When the 
controller is switched on or reset, IFC 
goes low (or about 100 milifseconds 




TfansJef 


NDAC 


Data Not 
AcceoTed 


This Signal rs held low ([rue) by the 
listener whjie reading When ihe data 
■ byte has been read, the listener sets 
NDAC high This signals the talker that 
data has been accepted. 




Transfer 


NRFD 


Mot Ready 
tor Data 


When NRFD is low (true), one or more 
listeners are not ready for the next 

byle of data. When all devices are 
ready. NRFD goes high. 




Manager 


SRQ 


Service 
Request 

L 


Not implemented m BASIC, but 
available lo the user. 




Manager 


REN 


Remote 
Enabe 


REN IS held low by the bus conlrdler 
The PET/CBM has a pm grounded 
that keeps REN permanently low 




Dara 


D101-B 


Data 

fnpul/OuIput 
Lrnes 1-S 


These signals represent the bits ot 
information on the data bus When a 
DIO signal is low. it represents 1 and 
when high 0. 




General 


GND 


Ground 


Ground conneclions. There are six 

control ancj management signal 
ground returns, one data signal 
ground return and one chassis shjeld 
ground \ea6. 





IEEE Connectors Pins 



DI01 
DI02 
DI03 
DI04 
EOl 
CkAV 

NIDAC 
*FC 

sno 

ATN 
Shwld/Hann Ground 




DI05 
DlOG 
DI07 

oioe 

REN 

DWGrouful 
NRFD Ground 
NDAC Ground 
IFC Ground 
SRO Ground 
ATN Ground 
Signal Ground 



IEEE Byte Transfer Sequence 



COMWfNTS 



TALKER 



Dati Btrt 
No( ValKt 




LISTENEN 



COHMCPiJTS 



NDAC — *■ Low 



ErrO^ 



LJim OIOI 8 



Dttiii 
ValhJ 





for Oita 
Dati Hot 
AtcBpnd 
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All 

LitHncn 
air Rtady 
for D«it 

lima 
Dbu Vtld 



D«U8yie 
Accvpted 



HftfD -*- Lo* 



] 



NDAC-* HJ^ I 



DaliNot 
lUid 




Notwfdr 
lor Dati 

Aetepied 



Dm Hot 

Accflpud 



o 

"S 

a. 



i. 

i 

CO 

X 





IEEE Port Pinouts 




Space/ 




c 


1 2 Z A 5 6 7 S 9 1011 12 
■■■■■■■■■■MM 






■■■■■■■■■^■n — ' 

ABCDEFHJKLMH 






(Edge-on ^iiaw) 




1 


Pin# 


Pin#' 


Mnemonic 


Detinrtion 


1 


T 


1 


DI01 


Data Input/Output Line #1 


2 


2 


DI02 


Dale Input/Output Line tt2 




3 


3 


DI03 


Daia Input/Outpu! Line #3 






4 


4 


Df04 


Data Input/Output Ljne#4 




g 


5 


5 


EOl 


End or Identify 




s 


6 


6 


DAV 


Data Valid 




1 

s 


7 


7 


NRFD 


Nol Ready For Data 




8 


8 


NDAC 


Data not Accepted 




9 


9 


IFC 


Interface Clear 




10 


10 


SRQ 


Service Request 




T1 


n 


ATN 


Attenijon 




T3 


T2 


GNO 


Cfiassis Ground (IEEE cable shreld) 




a 


A 


13 


0105 


Data Input/Outpul Line #5 




B 


14 


DI06 


Data Input/Output Line #6 




1 


C 


, ^5 


DI07 


Data Input/Output Line * 7 




D 


16 


' Dioe 


Data Inpul/Qutpul Line #8 




E 


U 


REN 


Remote Enable 






F 


18 


GND 


DAV Ground 




a 


H 


19 


GND 


NRFD GroQna 




J 


J 


20 


GND 


NDAC Ground 




K 


2T 


GND 


IFC Ground 




L 


22 


GND 


SRQ Ground 




M 


23 


GND 


ATN Ground 




« 


N 


24 


GND 


Data Ground (DIOl-S) 








'PinN 


umbers for Stsj 


"idard IEEE Cable Connector 
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PET/CBM User Port 

1 a S 7 9 11 la IS 17 19 ai 23 25 






2 


4 6 8 10 12 14 16 18 20 22 24 26 

iEdgeon view} 


pin* 


FuricfiOn 


Description 


1 


Ground 


S^tem Ground 


2 


TVVKleo 


Vtdeo Out lor ejaernal oisc^ays 


3 


SRQ 


Connecied lo IEEE SRQ 


4 


EOl 


Connected to IEEE EOi 


5 


Diag Sense 


Held low causes Dower up to Diagnostic routines 


6 


READ1 


Connecied fo cassette i read line 


7 


READ 3 


Connected to cassette? read line 


e 


Wrie 


DiagnostFC tape write verily 


9 


Verl 


TV Vertical for e«ternal displays 


10 


Horiz 


TV Horizontal for external dfsplays 


11 


GND 




12 


GND 




A 


GND 




B 


CAl 


Edge sensitive frput of 6522 VIA 


C 


PBO 


PBO-7 are mdepenoently programmab'e 


D 


PBl 


tor Input or Output 


E 


PB2 




F 


PB3 




H 


PB4 




J 


PBS 




K 


P66 




L 


PB7 




M 


CB2 


Special l/Oo-nol VIA 


N 


GND 


Digrial Ground 



Commodore 64 User Port 

1 2 3 4 5 6 7 S a 1011 12 




ABCDEFHJ KLMN 

(Edge-on view) 



Pin# 


Function 


Descnpiion 


1 


Ground 


System Grourxi 


2 


+ 5V 


flOO^a majumum) 


3 


RESET 


Cold Start. Memorv is NOT destroyed 


4 


CNTl 


Seria? Port counter trorri CIA *1 


5 


SPl 


Serial Port 1romCIAi*1 


6 


CHT2 


Serial Port counter from ClA #2 


7 


SP2 


SerralPorllromClA#2 


8 


PC2 


Handshaking line Irorr CIA #2 


9 


Serial ATN | 


Connected to Serial Bus ATN Lme 


10 


9 VAC * Phase 


Transformer output [50 rna mayirnurn) 


n 


9 VAC -Pt^ase 


Transformer outputESO ma mamrnum) 


12 


GND 




A 


GND 




B 


FLAG2 




C 


PBO 


PBO -7 are jndepertdentfy programmable 


D 


PBl 


for Input or Output 


E 


P62 




F 


PB3 




H 


PB4 




J 


PBS 




K 


PB6 




L 


PB7 




M 


PA2 


Special HO pin o* CIA 


N 


GND 





C64 / VIC 20 Keyboard Matrix 



RCXV 



SFE 
SFD 
$FB 
EF7 
SEP 
SOF 
3BF 
$7F 



Column {bit ir locator 5632i; 



1 



6522 Registers 

2 S'Bit J/0 Ports, 4 Control Lines. 2 16-Bit Cour>ter/Timers, 1 8-Bit Shift Register 



Reg# 


Register Function 





/O Port BDaia register 


T 


I/O Port A Data register, with handshaking 


2 


1/0 Port B Data Direction 


3 


I I/O Port A Data Direction 


4 


Read: Timer l Counter low. Resets T1 Ini, Flag<IFPBit6) 

Write. Timer 1 Latch low, T1 Latch owxferredloTI Counter ow on writin Req 5 


5 


Read. Timer i Counter high 

Write Timer 1 Latch high. Latcn hightransferredtoTI on writing 


6 

7 


Write. Timer 1 Latch low. Contents transferred to Reg 4 

Read. Timer T Latch low. Does not reset T1 Jni. Flag 


Write: Timer 1 Latch hjgh. Start up value, no transfer 
Read: Timer 1 Latch high 


8 


Write: Timer 2 low. 
Read Timer 2 low. 


9 


Write: Timer 2 high Transfers T2 Latch ow to T2 Counter low. Resets T2Jnt Flag 
(fFR Bit5) 


TO 


Sena J/0 shift register. Shift OUT. Bit 7 first out, then rotated lo Bit 

Shift fN. Brl loaded first, rotated towards Bit 7 


11 


A uxh if iary Control register 


12 


Peripheral Control regpster 


^3 


Interrupt Flag Register (IFR) 


T4 


Interrupt Enable Register (tER) 


15 


I/O Port A Data, no handshaking 



dn 
f. shti 
X 
V 
N 

h 

I 

STOP 



F5 
E 

T 
U 
C 

® 

T 

Q 



F3 
S 

F 
H 
K 



C= 



F1 
2 
C 
S 
M 

rshf 
SPACE 



F7 

4 

6 

3 



HOME 
2 



ri 
A 
D 
G 
J 
L 



r[Tn 
W 
R 
Y 
1 
P 



CTRL 



DEL 
3 
5 
7 
9 
+ 
£ 
1 



Notes: 



1) The Shift Lock Key is connecied to the left shift key 

2) The RFSTORF Key is not part of the keytxard matnn, but is direclly 

wired to generate an NMt Interrupt when struck 



DDRA;8: Bit = D Input, Bit = 1 Output {Remember: NOT I/O) 

Commodore 64 Expansion Port 

22 21 so 19 IB 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 




U 



n P N M L K J 

(End View) 



H F E D C B A 



Pin# 


Name 


Description 


t 


GND 


System Ground 


2 


+ 5VDC 


Totat User Port and Carindge devices 


3 


+ 5VDC 


can draw no more than JSOma 


4 


IRQ 


Inierupt Request line 10 6510 [active low). 


5 


R/W 


Read/Write 


6 


Doi 






Clock 


B. 18 MH; video dot clock 


7' 


fJOl 


I/O Block 1 @ SDEOO-SDEFF [aciive low) unbuffered I/O. 


8 


GAME 


Acirvelow TTL inpul. 


9 


EX ROM 


Active tow TTL input. 


10 


i;0 2 


i/O Block 2 ® SDFOO-SDFFF (active low) buffered TTL output 


11 


HOML 


BK decoded RAM/ROM block @ SeOOO (active low) buffered TTL output 


12 


BA 


Bus Available signal Irom ;he VIC 11 chip - unbuffered - 1 is maximum load. 


13 


DMA 


Direct Memory Access request lme (active low input) is TTL input 


14 


D7 


Data bus bit 7 " 


15 


06 


Data bus bit 6 ' 


16 


05 


Data bus bit 5 ' 


^'^ 


04 


' Data bus bit 4 ' 


IB 1 


03 


Data bus bit 3 ' 


19 


02 


Data bus bit 2 " 


20 


01 


Data bus tn i " 


21 


OO 


Data bus bti ' 


21 


GMD 


System grourLd, 


A 


GND 


System Ground 


B 


ROMH 


8K decoaed RAM/RQM Block @ SEOOO buffered. 


C 


RESET 


6510 PESET pin [active low) buffered TTL oul/unbuHered in 


D 


NMI 


6510Non-M3skabke Interrupt (active low) buffered TTL out, unbuffered <r 


E 


^2 


Phase 2 system clock. 


F 


A15 


Address bus bit 15 ' 


H 


A14 


1 Address bus bit 14 ■ 


J 


AI3 


Address bus bit 13 " 


K 


A12 


Address bus bit 12 ' 


L 


All 


Address bus bit 11 " 


M 


A10 


Address bus bit 10 ' 


N 


A9 


Address ;.usbit 9 " 


P 


AS 


Address bus bit 6 " 


R 


A7 


Address bus bit 7 ' ■ 


S 


A6 


Address bus bit 6 ' 


T 


AS 


Address bus bit 5 ' 


U 


A4 


Address bus bit 4 ' 


V 


A3 


Address bus bit 3 " 


w 


A2 


Address bus trit 2 ' 


X 


A1 


Address bus bit 1 ' 


Y 


AO 


Address bus bit ' 


2 


GND 


System Ground 



VIC 20 User Port 

1 2 3 4 5 6 7 8 9 1011 12 




VIC 20 / Commodore 64 
Serial Port 





AeCDEFHJKLMN 






(Edge-on vjew) 


Pin# 


Name 


DescNpiion 


1 


Ground 


System Grounci 


2 


+-5V 


(100 rna maxirmjrTi) 


3 


RESET 


ColdSlar! Memory IS destroyed 


4 


JOYO 


Joystick Switch 


5 


JOYl 


Joystick Swjtch i 


6 


JOY 2 


Joystick SwFich 2 


7 


PEN 


Light Pen Jnpul. Also Joystick Ftre BuUon 


S 


SFNSE 


Cassette Swrtch sense Irne 


9 


SenaJ ATN 


Connected lo Serial Bus ATN Line 


10 


9 VAC + Phase 


Translormer oulpu; (50 ma maximum) 


n 


GND 




12 


GND 




A 


' GND 




B 


CBl 




C 


PBO 


PBO -7 are independently programmable 


D 


PB1 


for Inpul or Output 


F 1 


PB2 




F 


PB3 




H 


PB4 




J 


PBS 




K 


PB6 




L 


PB7 




M 


CB3 


Special J/0 pin o1 VIA 


M 


GND 






Pinff 



Name 



Descnphon ' 



1 


SRO 


2 


GND 


3 


ATN 


4 


CLK 


5 


DATA 


6 


RESET 



Senaf SRO m (aclrve low) 
System Ground 

Serial ATN frJOut 

SenaJ Clock In/Out 

Serial Data Jn/Out 

Resets ail devices on Serial bus (active low] 



VIC 20 Audio/Video Port 




VIC 20 Expansion Port 

SZai 20 19 ia 17 1« 15 U 13 12 11 10 9 S 7 6 5 




Pfnff 


Name 


Descnptjon 


Colour 


1 


i-SV 


lOma maxirrum 


Rea 


2 


GND 


System Ground 


_ 


3 


AUD 


Audio Qui 


Grey 


4 


VIDL 


Video Low 


Black 


5 


VIDH 


Video High 


Wnne 



Colour refers to Radio Shack Par[# 42-2394 



n P N W L K J 

{End view) 



H F e P C 6 A 



Pin# 


Name 


T — T— . . 1 

Descr'pdon 


1 


GND 


System ground 


2 


CDO 


Data bus bit ' 


3 


CDT 


Data bus bn 1 ' 


4 


CD 2 


Oafabusbi2 " 


5 


CD 3 


DaiabusbiL3 ' 


6 


CD4 


Data bus bt 4 " 


7 


CDS 


Data bus bit 5 " 


8 


CD6 


Da^^ bus bit 6 ' 


9 


CD7 


Da^ bus bit 7 ' 


10 


BLKl 


ek decoded RAM/ROM block 1 @ S2000 (active fow} 


11 


BLK2 


6k decooed RAM/ROM block 2 @ S4000 [active low) 


12 


BLK3 


8k decodeo RAM/ROM block 3 @ S6000 [active low} 


13 


BLK5 


8k decoded ROM block 5 @ SAOOO (act ve low) 


14 


RAMI 


Ik decoded RAM block @ $0400 (active low} 


15 


RAM 2 


Tk decoded RAM block ® $0800 (active low) 


16 


RAM3 


1 k decoded RAM block ® SOCOO {SCWe low) 


17 


VR/UV 


Read/Write i ne from VJC Chip (high-read, low-wnie) 


le 


CR/W 


ReadWriie 1 ne from CPU (high-read, low-wnie) 


19 
20 
21 


IRQ 

NC 

4-5V 


Inierupt Requesi ime to 5502 [active low) 




22 


GND 




A 


GND 




b 


CAO 


Address bus bit " 


C 


CA1 


Address bus bii 1 ' 


D 


CA2 


Address bus bii 2 " 


E 


CAS 


Address bus bii 3 ' 


F 


CA4 


Address bus bit 4 ' 


H 


CAS 


Address bus bit 5 ' 


J 


CA6 


Address bus bit 6 " 


K 


CA7 


Address bus bit 7 ■ 


L 


CA8 


Address bus bit 8 * 


M 


CA9 


Address bus bit 9 ' 


N 


CA10 


Addressbusbii 10 " 


P 


CAIT 


Address bus bii n ' 


R 


CA12 


Address bjsbn T2 ' 


S 


CA13 


Addressbusbii T3 ' 


T 


V0 2 


I/O block 2 (locaied at $9600) 


J 


J/0 3 


I/O block 3 flocaied at S9C00) 


V 


4i02 


Phase 2 sysiem clock 


W 


NMJ 


6502 Non-Maskable fnterrupl (active fow) 


X 


RESET 


6502 Reset pm laciive low) 


Y 


NC 




z 


GND 





Commodore 64 
Audio/Video Port 



PinJ? 


Name 


Description 


1 


LUM 


Luminance 


2 


GND 


System Ground 


3 


AUD 


Audio Gut 


4 


COMP 


Composite Vioeo 


5 


JACK 


Audio In 


6 


CHR 


Chroma out 


7 


N/C 


No connection 


e i 


N/C 


No connection 



VIC 20 / Commodore 64 
Joystick Ports 




3 

O 



4 
O 



o 




o 

9 




Pinff 



Name 



1 


JOYO 


3 


JOY 1 


3 


JOY 2 


4 


JOY 3 


5 


PGTY 


6 


fiRE 


7 


-I-5V 


8 


GND 


9 


POTX 



= Unbuffered, 1 low power Schotlky TT_ load max. 



Descri:)tion 



Also the Light Pen ,npul (C54 port I only) 
100 ma maximum 
System Ground 




I 

3 

& 

S 

O 

3 

a 
a 

u 

hi 

I 

X 



Note. See Memory Map for reading Joystick Ports 
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6520 PIA Registers 



2 8-Bit I/O Ports, 4 Control Lines. 
Control Regrster Bit 2 is used to select Data or Direction Regrsters 



Reg# 


CRA Bit 2 = 


Register Function 








I/O Port A Data Direction Register (DDR A) 





1 


Perrpherai I/O Port A Data register (PA) 


1 




Control Register A (CRA) 


Reg# 


CRB Bit 2 = 


Register Function 


2 





lO Port B Data Directtorf Register (DDRB) 


2 


1 


Peripheral r/0 Port B Data register (PB) 


3 




Control Registers (CRB) 



DDHA/B: Bit = Input, Bit = 1 Output (Remember: NOT I/O) 

PIA Control Registers 

4 3 2 10 



|JRQ1 jlRQ2| CA2CQmrol 



iXJHA 



'\ 



CA1 Conroi I Control Register A (Cnip Address + 1 






RCI = 1 on CA1 goinq low, IRQ disabled 1 





1 


IHU1 ■= T on UA1 qoinq low, IRQ enab ed 


1 





RQ1 = T on CAl going high, "RQ disabJed 


1 


1 


JKU1 = 1 on CAT going hig^. RQenabied 


IROf cleared by reading Peripheral I/O Register A | 







1 



Chip Address + = DDRA 



Chip Address + = Peripheral I/O Po^I A 



































IRQ2 ^ 1 on CA2 gojng iow, 1^ disabled 
IRQ2 = 1 on CA2 aoina low, 1^ enabled 



IRQ2 = 1 on CA2 going high. |H5 disabled 



IRQ? =■ 1 on CA2 gosng high, IR^ enabled 








RQ2 deared by reading Peripheral i/0 Register A 









CA2 set on IRQT - 1 (CA1 transiUon) 
CA2 cleared after PA read 












CA2 set on every *2 negative edge 

CA2 goes low fo' T 02 cycle after PA read 



Manual control: CA2 low 



Manual control: CA2 h gh 



IRQ t-iags bet by ^''terna] events 

IRQ Flags Cleared by reading I/O ports 






7 6 5 ^ 3 

IRQ l|lRQ2| ^ CB2Confro"i 



™ CBT Control 



















Control Register B (Chip Address + 3) 











I 



IRQ1 = 1 on CB1 going low, IRQ disabled 



IRQ1 = 1 on CB1 going low, IRQ enabled 







IRQ1 ^1 onCBl go[nghigh,'[^drsabled 



IR01 = 1 on CB1 going hign, IRQ enabled 



I RQi cleared by reading Penprtefal I/O Register B 







Cfsip Address + 2 = DDRB 

r ^ - i^iB I 



Chiip Address -h 2 = Peripheral I/O Port B 















IRQ2 = 1 on CB2 going fow, IRQ disab led 







1RQ2 = T on CB2 going iow, IRQ enabled 



IRQ2 = 1 on CS2 going h^gh, 1^ disabled 



IRa2 = 1 on CB2 going hjgh, IRQ enabled 



IRQ2 cleared by reading Penpheraj l^Q g^egjsjgi; B 













1 








1 
1 



CB2setonlRQ1 =1 (CBI transition) 
CB2 cleared after PB write 



CB2 set on every *2 negative edge 

CB2 goes low for 1 02 cycle after PB write^ 



Manual control. CB2 low 



Manual control: CB2 high 



IRQ Flags Set by external events 



IRQ Flags Cleared by reading I/O ports 



6522 VIA Control Registers 







Timer 1 CfH 



T7 



Shift Reg Co ntrof [latch Ctrl | Auxiliary Control Register (Chip Address + 11) 






' 


PA Latch disabled, PB Latcli disabled 


1 


1 


PA Latch enabled. PB Laich enabled 















Q Shift Register disabled 







jhift IN: snift rate controlled by Timer 2 



















Snift IN shift rate controlled by '1'2 

Shift IN. shift rate controlled by Exlernai Clock source 



Shift OUT: Free-Runnrng Mode, rate conlroNed by Timer 2 



Shif!QUT rate controlled by Tir^er 2 







Shift OUT, rate controlled by *2 



ShrftQUT. rate controlled by External Clock source 



Decrennent Counter 2 at ^2 clock rate (rn one-shot mode] 



_Decrgment Counter 2 on pulses from PBS 







One- Shot Mode 



Free-Runnir^Q Mode 



PB7 disabled 



PB 7 enabled 







^RQ I T1 I T2 I CB1 I CB2 | SR | CAT | CA2 



Interrupt Flag Register (Chip Address+ 1 3) 



Flag Set 



Transition at CA2 

TransrtionatCAl 

BBrts Shifted IN/OUT 

Transition at 082 

Transition at CB1 

Timer 2 Timeout 

Turner 1 Timeout 

Interrupt ecu ring 



Flag Cleared 



ReadingAWriting f/0 Port A 

ReadingMnting I/O Port A 

Reading/Wrrting Shift Reg 

Readmg/Wrrting I/O Port B 

Reading/Writing I/O Port B 

Reading T2 low / Writing 12 High 

Reading Tl low / Writing Tl High 

Clearing any interrupt 



1 



S/C Tl 



J 
i' 
I 
1 
1 



T2 



CBl 

IT 



CB2 SR 







T 



i 







1 



1 



i 



T 



CAl 

ZE 



1 



caT] 







Interrupt Enable Register (Chip Address+ 14) 

Interrupt Disabled 

Interrupt Enabled 

Set Enable Flag: write 1 OR'd wjth Rag Bit n = 1 
Clear Enable Flag write OR'd wrth Flag Bit n = 1 



CB2 Control 



C31 iHG 







r 







CA2 Control 



CAl ftD 























Peripheral Control Register (Chip Address + 1 2) 



Interrupt Flag Reg Bit1 = 1 on CAl going low 



jnrerrupf Flag Reg Bit1 = 1 on CAl going high 



Interrupt Flag Reg Bitl clearedby reading I/O Port A 







Input Mode IFR BitO = 1 on CA2 9Qinq low {H^R BitO cleared by read/write of I/O Port A) 



Independent int. input Mode IFR BitQ = 1 on CA2 going low (IFR BitO iS not cleared by read/wrrte of I/O Port A) 







Input Mode. IFR BilO= 1 on CA2 going high (IFR BitQ cleared by read/wnte ot I/O Port A) 



Independent Int. Input Mode IFR BitO = 1 on CA2 going high (IFR BitO is not cleared by read/wnte of </Q Pofi A) 







QutpuS Mode w/Handshaking: CA2 goes low on reading/wrFtjng t/O Port A (CA2 goes high on pulse from CAl 







Pulse Output Mode, CA2 goes low Jor one ■1>2 cycle on readrng/wntmg^l/O Port A 



Manual Output: CA2 set \cm 



Manual Output: CA2 set high 



interrupt Flag Reg Bil4 = 1 on CBl going low 



Interrupt Flag Reg Bit4 = 1 on CBl going high 



Inter ru pi Flag Reg B 1 14 cleared by reading I/O Port 6 







0_ 








T 







Interrupt input Mode IFR Bil3 ^ 1 on CBg going low (IFR Bit3 deared by reading/ writing I/O Port B] 



Independent im. Input Mode. iFRBi[3~.1 orC62 gornglow(IFRBrt3 is notdeared by reading/wntmg l/QPortB) 







Input Mode: IFR Bit3 = 1 on 082 going hjgh QFR Bit3 cleared by reading/writing f/O Port A) 

Independent Int Input Mode: IFR Bit3^ 1 on CB2 going high <IFR Bit3 rs not cieared tjy readjnQ/wrning r/0 Poa A) 



Ou t p ut M ode w/HandSha ki n g C B 2 goes low o n reaa i r gl writi r^g I/O Port A (C B2 goes h i gh on pul se from C S 1 ) 







Pulse Output Mode CB2 goes low lor one ci>2 cycle on reading/ writing I/O Port A 



Manual Output CB2setlow 



Manual Output CB2 set high 




I 

I 

9 

o 

I 



I 

X 




I 

S 

I 

ji 
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6526 CIA Registers 






nvii* 



►AMI- 



Load 









^^ Stat 



Control Register A (Chip Address + 1 4j 



Slop Tioier A 



Srart Timer A. Resei on Hmeout in One-Shot mode 







PB6 Normal operation 



PB6^0utputQfTimerA 



Port B output toggled 



Porr B posilive pu'se at *>2 clock rate 



1 



Free- Running Mode 



One-Shot Mode 







no effect 



Transfer A Latches to A Counters, timer running or stopped 







Register Function 



I/O Port A DaTa register 



i/Q Pon B Oaaa regime ^ 



I/O Port A Data Direction 



2 I/O Porr BDaraOireciion 



Timer A counts at *2 clock rate 



J^<rner A counts on positive transitions from pin 40 (CNT) 







Serial Port (pin 39) input at external clock rate (pn 40, CNT) 

Serai Port output a[ '^2 TA timeout rate minus Irne loading (max_<Ei2- 2) 



Read: Timer A Counter lo*. Reseis TA ln[ Flag (fCR BilO) 

WriEe Timer A Latch low. TA Latch low jiferred to TA Coiinier low on 

writing Reg 5 



Read. l'tm& A Counier high 

W/jteiTrmerALatchhigh Laich high transferred loTA on wnting 

Read Timer B Counter low. Resets TBinr Flag [iCR Bill) 

Wnie. Timer B Latch low TB Latch low xferred to TA Counter low on 

writing Reg 7 ^ 



Read Timer B Counter high. 

Write. Timer B Latch high Latch high transferred to TB on wriling 



I TOD at 60 Hz (apply 60Hz to pirn sT 



TOD at 50 Hz (apply 50Hz to prn 19) 



1 



IRO 



FLG 






AIrm TB TA 



Interrupt Control DATA Register (read) (Chrp AddrGES+ 13) 



Flag Set 



Flag Cleared 



Tinner A Timeout 

Tinner B Timeout 

TOD = Alarm Settings 

8 shifts of Serial Port {IN or OUT) 

FLAG pin grounded (pm 24) 

Interrupt Occur ing 



Reading JCR' 
Reading ICR" 
Reading ICR ■ 
Reading ICR" 
Reading ICR" 
Reading iCR' 



1 







s/c 



X FLG 






AIrm TB TA 















7 6 5 4 

"[Input Mode|Load T 



TCCfril 



=1^ 






"9' 



fl'V 
5ko 



' User responsible for preserving Rags m case ol multiple interrupts 
Interrupt Control MASK Register (write) (Chip Address + 13) 

Interrupt Disabled, X = unused 

Intenupt Enabled 

Set Enable Flag: wnte 1 OR'd with Rag Bit n - 1 
Clear Enable Flag: write OR d with Flag Bit n = 1 



Control Register B (Chip Address+ 1 5) 







Stop Trmer B 



Start Timer B, Reset on timeout <n One-Shot mode 







PB7 Normal operation 



PB7 = Output of Timer B 







Port B output toggled 



Port B positive pulse at iti2 dock fate 



Free-Running tvlode 



One-Shct Mode 



no efect 



JTransfer B Latches to 6 Counters, timer running or stopped 



8 
S 



Time Of Day Clock, Read or Write 



nu = not used 



9 
9 



TO 
TO 



Timer B counts at *2 dock rate 



1 



JVneT 8 counts on positive ^ansitions frorn prn 40 (CNT) 



Timer B counts Timer A timeouts 



Timer B counts Timer A timeouts while pin 40 (CNT) is high 



11 



n 



T2 



13 



14 



15 



CRB Bil7 - 0: TOD lOths BifsO-3 hold lOlhs ol seconds in BCD(bi!s 
^-7 nu). WriUng Reg 8 Starts dock. 

C^RB Bi t 7 ■ 1 Alarm 1 0ths. same jormai. wriepniy. 



CRB Bjt7 = 0: TOD Sees in BCD (Bits 0-3 + Bits 4-6 > TO. B7nu) 
CRB B.t7 =_" Alarm Seconds, same tprma:. ^nfe an.y 



CRBBil7 = TOD Mins in BCD (Bits 0-3 + Bits 4-6 x 10. B7nj) 
CRBBil7_-T Alarm Minuies same fQ''mai. wr.^ecniy 



CRBBit7 = TOD Hours in BCD (BitsO-a + BH4 x 10. Bi[s5ana6 
nu. Bit 7 = AM/PM] Reading Reg T l latches TOD values, but dod< 
continues Reading Reg 8 (TOihs) disaWes (arch 

CRB 6ir7 = 1 AJarrn Hours, same fo'mar. wire oily 



Serial Data Reg. Shift OUT. Bit7 first oul 

ShifT 1^: BilO first in, shrffeo fowards Bi!7 



Interrupt Conird Register (ICR) 



Contro Register A [CRA) 



Control Register B (CRB) 



jtfriting to TOD registers sets Clock values 



Writing to TOD registers sets Alarm values 



DDRA/B: 8it=0 Input, Bit =1 Output (Remember: NOT I/O) 



Commodore 64 Board Layout 

Ai least 3 circuit boards exist, bul differences are minor in most cases. 



Polhup Resistors (CIA) C\^ 



Serial Port Buffer 



ReseliNMI Generator 



64KRAM 



RAM Multiplexer 



Programmable 
Logic Array 

Analog Input 
Multiplexer 



6581 SID Chip 



6567 vrC-!l Video Chip 



Shielded Video Section 



7812 Voltage Regulator 



Colour Intensity /^ 
Adjustment V-A. 



Clock frequency 
Adjustment 



Voltage Step- up 
Circuitry 

7805 Voltage Regulator 
LED Connector 




Keyboard Connector 



6526 CIA 1 

Senal Port 
Putt-up Resistors 

6526 CIA 2 



BASIC ROM 



Kernal ROM 



Character 
Generator ROM 



Colour Memory 



6510 CPU 



RF Modulator 



Cassette Motor Control 



Expansion Port 
Connector 



Fuse 



Joy Stic WPaddle 
Connectors 



Power Connector 
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Resistor Colour Codes 



Transistor Leads 



1st Band: 1st Digit 

2nd Band: 2nd Digit 

3rd Band: Muttipiier (# of Zeros) 

4th Band: Tolerance 



Colour 


Value; 


''Remember:" 


Fractional Multipliers 


Back 





Bad 


Colour 


Multiply by: 


Brown 


1 


Boys 


Gold 


0.10 


Red 


2 


Rape 


Silver 


01 


Orange 


3 


Our 


Tolerance Percents 


Yellow 


4 


Voung 


No Band | + 20% 


Green 


5 


Girls 


Silver 


+ 10% 


Blue 


6 


But 


Gold ±5% 


Violet 


7 


Violet 




Grey 


5 


Gives 




WhiTfi 


g 


Willi nniv 








Emitter 



Collector 




Collector Base Emitter 
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ACIA / VIC 20 / Commodore 64 / B / + 4 RS 232 Control 

Features not common lo all machines are so noted. 



OPEN LF, 2, SA, CHR$( 



Control Register 



SA 



B Series: 



T 

2 

3 
129 
130 
131 



Open Output Channel 

Open Input Channel 

Ooen Input/Output Channel 

Output Channel. Convert CBM To ASCJ 

Input Channel, Convert ASCII to CBM 

Inout/OutpuT, Convert ASCll'^CBW 



ACIA/VIC20/C64/B/+4 
RS 232 Status 



7 6 5 < 3 2 1 



t 



ST Status Variable - Sradjs Regtster 

1 -Panfy Error 

1 -Framing Error 

1 * Receiver Buffer Ovefrun 

ACIA 1 - Recfiivpr Roister FuH 
VJC^SJ 0-Receiver Buffer Emory 

ACIA [ *iTrarbsrnitterRegr5terEmp(y 
VC'64 t -CTESigrHtMisang 

1 "Carrier DeleclHl 

1 -= Data S«i Nqi R«ac^ 

1 " 3nterrLiD? Has Occufefl 



Notes 

The CommarKi Regisier is optional tor VIC/64y + 4 

it the LF# IS 138 or greater, a Line feeO wiJI be sent 

after each Carriage Return 

The Secondar/ AtMress SA does f>ot affect RS 232 

operaiion 

Before Closing the channel, ct^eck ouIpi;t buffer for 
daiawiih. 

VfC/64 100 IF PEEK(669K>PEEK(e70) THEN 1 00 



ASCII Definitions 



ACK Ackncfcsrtedge FS 

Backspac* FF 

Bell GS 

Cancel HT 

Carrage Return LF 

Data Link Escape NAK 

OeJece NUL 

Device Control 1 RS 

Devce Control 2 SI 

Device Conirol 3 SO 

Device Control 4 SOH 

End Dt Medium STX 

End Of Transmissicn SUB 
End of XmiSEJon bkick SVN 

EndcfTein US 

ENQ Enquiry VT 

ESC Escape 



B£L 
CAN 

cn 

DLE 
DEL 
0C1 
DC2 
DC3 
DC4 



EOT 



ETX 



File Separator 
Form Feed 
Group Separator 
Honzonial Tab 
Line Feed 
Negative Ack 
Null 

Record Separator 
Shift In 
ShdtOut 
Start Of Heading 
Star! of TsMi 
Substitute 
Synchronous Jdle 
Unit Sep^ator 
Vertical Tab 



3 2 1 







n) + CHR$( 



Command Register 



6 5 4 



Baud 















1 













"o" 








10 











134.5 



150 



300 



600 















1 



1 







□ 



1200 



2400 



2400 



3600" 



4800" 



1 



7200' 



O 



1 



9600" 



19200" 



' VIC/64, not imolemenled 
B/ + 4. User= VieE!<ternal 

RCVR Clock AOAlBi + 4 
VlC/64 







Exferrial 



Not Used 1 Internal 



Word 

Length 



a 8<tS 



1 





T 



7 Bits 



6Bil& 



5Bils 



Stop Bits 



1 Stop BH 



2 Stop Bits 



Pin Assignments For RS 2320 Connector 



Secondary Transmitted Data ^A 

Transmit Ciock 15 

Secondary Received Data 16 

Receiver CJock 17 

Unassigned 18 

Secondary Request To send 19 

Data Terminal Ready (DTR) 20 

Signal Qualrty Detect 21 

Ring Delect 22 

Data Rate Select 23 

Transmit Clock 24 

Unassigned 25 



1 Ground 

2 Transm^tted Data 

3 Received Data 

4 Request To Send (RTS) 

5 Gear To Send (CTS) 

6 Data Set Ready (DSR) 

7 Logic Ground 

8 Carrier Detea 

9 Reserved 

10 Reserved 

11 Unassigned 

12 Secondary Carrier Detect 

13 Secondary Clear To Send 



2 1 







) 



B Series: 

+ CHR$(0) + CHRS{0) 

not used but necessary 



B Series 



X X 



No: Used 



VIC/64 

Handshake 



ACtA/ + 4 
Data Tennina] Ready 







3 Line 



XLine 



DisaWe Rcv/Xmit (DTR riigh) 



Enable Rcv/Xmit (DTR low) 



VIC/64 



X X 



Not Used 



X 







AaAand +4 
Receiver Interrupt 







E nable IRQ from Status Reg Bit 



Disatjle IRD Interrupt 



ACIA and « 4 
TransmltteT ControJs 



Transmit 
Interrupt 







Disabled 



RTS 

Level 



Hrgn 



- 



1 Enabled 







Disabled 



Disabled 



Low 



Oher 



Low 



Low 



Transmit BRK 



Duplex 







Full 



Hgir 



Parity 



Q Disabled 



1 Odd 




1 



1 1 



1 



Even 



Mark 



Space 



RS 232 User Port Lines 

123456789 10 11 12 




ABCDEFHJ KLHN 

VfC20RS232isconirdledbyV!Al (6522) at 59110 

C64 RS 232 IS controlled by CIA 2 (6526) at SDDOO 

SuperPET RS 232 is controJJed by ACiA (655 1 ) at SEFFO 

B Senes RS 232 >s controlled by ACIA (6551) a! SDDOO 

+ 4 RS 232 IS controlleci by ACIA (655 1 ) at SFDOO 



Available Modes 

1) S-Line intertace (Sn. S„, GND) 

2)X-Lirie rntertace 

3) User availaoie orty (unused m code) 

■ t^^eselrnesaretieldhigh dip mg 3-line mode. 



1 Pin# 


Chip 


Description 


Abrv 


Drr 


Modes 


A 


GND 


1 ProleciJve Ground 


GND 




1 2 


B 


FL«32 


! RecervedData 


S- 


IN 


^ 2 


C 


PBO 


Received Data 


S- 


' IN 


1 2 


D 


PBl 


Request tc Send 


RTS 


OUT 


r 2 


E 


PB2 


Data TerminaJ Ready 


DTR 


OUT 


1" 2 


F 


PB3 


Rfng Indicator 


Rl 


IN 


3 


H 


PB4 


Received line Signal 


1 DCD 


IN 


2 


J 


PB5 


Unassigned 




IN 


3 


K 


PB6 


Clear To Send 


! CTS 


IN ' 


2 


L 


1 PB7 


Data Set Heady 


DSR 


IN 


2 


M 


PA2 


Transmitted Data 


S^ 


OUT 


1 2 


N 


GND 


Signal Ground 


GND 




1 2 3 



Connector 



B Series Connectors 



15 14 13 12 11 10 9 a 7 6 5 4 3 2 1 



SRPNMLKJHFEDCBA 



Expansion Connector 

_gg_^56 54saso4a4fi m2 4oaa3e 34 32 aogaa6z<22 20 ia 16 14 ra 10 B b 4 a 




Pin 


Name 


Pin 


Name 




1 


RO 


A 


BDO 




2 


Al 


B 


BDI 




3 A2 


C 


BD2 




4 


A3 


D 


BD3 




5 


AJ 


E 


BD4 




6 


A5 


F 


BD5 




7 


A6 


H 


5D6 




e 


A7 


J 


BD7 




9 


A3 


K 


GND 




TO 


A9 


L 


GND 




11 


AlO 


M 


Sfl/W 




12 


All 


N 


S02 




13 


Al2 


P 


CSBANK 1 




14 


+ 5VDC 


R 


CSeANK2 




15 


+ 5VDC 


S 


CSBANK 3 





Audio Jack 

1 Z 3 



595755535149474543413937353331292725232119171513119 7 5 3 1 



Power Connector 

1 S 3 



1 


V V * 








Pin 

1 
2 

3 


Name 


To Speaker 

' NC 
To Speaker 




4 5 G 



Video Connector 



Keyboard Connector 

13 12 H 10 S B 7 6 5 J 3 3 t 
OOOOOOOOOOOOO 

ooooocoooooo 
252423 22 2120191817161514 



12 3 4 5 


7 




A 



Pin 


Name 


1 


50/60 HZ 


2 


-12VDC 


3 


+ 12VDC 


4 


GND 


5 


GND 


6 i 


+ 5VDC 



Pin 


Name 


Pin 
14 


Name 




-1 
1 


PAO 


PA1 




2 


PA2 


15 


PA3 




3 


PA4 


16 


PAS 




d 


PAS 


17 


PA 7 




5 


PBO 


18 


PCO 




6 


FBI 


19 


PCI 




7 


PB2 


20 


PC2 




8 


PBS 


2T 


PC3 




9 


PB4 


22 


GND 




TO 


1 

■ PBS 


23 


GND 




11 


PB6 


24 


GND 




12 


PB7 


25 


PC4 




13 


^C5 









Pin 


Name 


1 


Vioeo 


2 


GND 


3 


Verr.caf Sync 


4 


GND 


5 


Honzonia: Sync 


6 


Key 


7 


GND 



RESET Connector 



1 2 





« • 








Pin 
1 

' 1 


Name 


To RESET Swiicn 
To RESET S^dch 



Co-Processor Connector 

40 3B aC 34 32 30 26 26 24 22 20 Ifl 16 Id 12 1G B 6 4 2 



393735333129272523211917151311 9 7 5 3 1 



User Connector 



» 3 S 7 9 11 13 15 17 19 21 23 25 



Pin 



Name 




2 4 6 6 10 12 14 16 18 20 22 24 2B 



P^n 


Name 


Pin 


Name 




1 


GND 


2 


PB2 




3 


GND 


4 


1 PB3 




5 , 


PC 


6 


'^laG- 




7 


2D 7 


a 


2D6 




9 


2D5 


10 


2D4 




11 


2D3 


12 


202 1 




13 


2D1 


U 


2D0 




IS 


1D7 


16 


1D6 




17 


i IDS 


18 


1D4 




19 


1D3 


20 


1D2 




21 


TDT 


22 


1D0 




23 


CnT 


24 


+ 5VDC 




25 


IHO 


26 


SP 





1 

3 
5 

7 
9 

n 

13 
15 
17 
19 
21 
23 
2S 
27 

29 

31 
33 
35 
37 

39 



EXTMA 

EXTMA2 

EXTMA 7 

EXTMA 6 

EXTMA5 

EXTMA4 

EXTMA 1 

EXTMAO 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

GND 

NC 

PROCRES 

EXTBUFR/W 

DRAM R/W 



Pin 



2 
4 

6 

B 

10 

12 

14 
16 
16 
20 
22 
24 

26 
28 
30 
32 
34 
36 
36 
40 



^Jame 



ORAM GO 
DfiAMO^ 

DRAM03 
DRAM03 
DRAM04 
DRAMOS 
DRAM 06 
DRAM 07 
GND 
GND 

eL'SY 1 

P2REI^ft£0 




EGAS 



BRIGHTNESS 
CONTROL / -^ 



IEEE Connector 



I 2 3 4 5 6 7 a a 10 11 13 




A 


B C E F 


K J 


K L M K 


{Edge-on vie^v) 


Ppn 


Name [ Prn 


Name 


1 


Dl 


A 


D5 


2 


02 


B 


D6 


3 


D3 


C 


D7 


4 


D4 


D 


D8 


5 


EOl 


E 


fiEN 


6 


DAV 


F 


GND 


7 


NRFD 


H 


GND 


e 


NDAC 


J 


GND 


9 


IPC 


K : 


GND 


10 


SRQ 


L 1 


GND 


n 


ATN 


M 


GND 


12 


SHIELD 


N 


GND 




Pin 


Name 


Pin Name 




1 


+ SVDC 


2 -fSVDC 




3 


*S\/DC 


4 


+ 5VDC 




5 


GND 


6 


GND 




7 


GND 


8 


GND 




9 


GND 


TO 


GND 




n 


BRAS 


12 


IR03 




13 


12VDC 


14 


tXTRES 




15 


-f 12VDC 


16 


su 




17 


Kbb 


ie 


LPEN 




19 


SRiVi 


20 


bXIBUFUS 




21 


TODCLK 


22 


diskromCs 




23 


BOOTCLK 


24 


NC. 




25 


S02 


26 


huAi6 




27 


SOI 


28 : 


C£1 




29 


BD3 


30 


e>fTPRTC5 




31 


BD4 


32 


BD2 




33 


BD5 


34 


BDI 




35 


DB7 


36 


BDO 




37 


BA13 


38 


BD7 




39 


BAH 


40 


BA15 




4r 


BA1 


42 


BAO 




43 


BA2 


44 


3At1 




45 


BA3 


46 


BAIO 




47 


BA12 


43 


BA4 




49 


BA9 


SO 


BA5 




51 


BA8 


52 


BA6 




53 


BPO 


54 


BA7 




55 


BP1 


56 


BP2 




57 


NMI 


S8 


BP3 




59 


RDY 


60 


1^5 





RS 232C Connector 

13 12 11 TO 9 6 7 6 5 4 3 2 

ococooooooooo 

2524232221 20 191S 1716 15 14 

Female Connector 




pin Name [ 


1 


SHIELD 


2 


TuD 


3 


RxD 


4 


RTS 


5 


CTS 


6 


DSR 


7 


GND 


8 


DCD 


11 1 


4.SVDC 


18 


12VDC 


20 


DTR 


24 


RxC 



t! 
i 

B' 

o 

3 

a 

G 

m w 

SI 

I 

(0 

X 



(all others N C) 



RESET 




faiiMimifnimiiiiini 




POWER 
SWITCH 



s 
1 

J 



CARTRIDGE 
SLOT 



fEEE RS232C 
PORT 



I 

1 



107 



"S 
o 

c 



6502 CPU 



RDVC 
«» OUT C 

"Roc 

NC.r 



1 
2 
3 
4 

5 

NMlH 6 

SYNCJI 7 
VcdC 8 
ABOC 9 

AB1 C TO 
AB2L n 

AB3C 12 
Ae4C 13 
AB5C 14 
AB6[: 15 

AB7C T6 
ABSr 17 
AB9C 19 

ABIOC 19 
ABn C 20 



40 H Reset 
39 I]1>^0UT 
38 3S.0. 
37 D*-IN 
36 HN.C 
35 DN.C 
34 ^RM 
33 IIDBO 
32 UDBI 
31 I|DB2 
30 DD83 
29 IIDB4 
28 IIDB5 
27 DDB6 
26 3DB7 
25 DA615 
24 I1AB14 
23 ;:]AB13 
22nABl2 
2inV55 



Chip Pinouts 



6509 CPU 



Ready C 
SYNCC 

AECC 

AOC 



1 
2 
3 
4 
5 
6 
7 



AlC a 

A2C 9 
A3|I 10 
A4!I T1 

A5[; 12 

A6|I 13 

A7C 14 

A6[I 15 

A9|I 16 

AlOC 17 

AITC 18 

A12r 19 

A13r 20 



40 I]*^IN 
39 URiiit 
38 D-PoOUT 
37 JR/W 
36 HOO 
35 JD1 
34 I|D2 
33 JD3 
32 DD4 

31 ::]D5 



30 
29 
28 
27 
26 
25 
24 
23 



:]D6 

D07 
JSO 

DPo 
DPI 

DP2 
DP3 
DA15 



21 



22 3A14 



6510 CPU 



CfkOfN[ 

Ready [ 

IRQC 

NMIC 
AECC 

VccC 

AOC 
AlC 

A2C 



A3L: 10 



A4|I 
A5C 
A6[I 

A7L 

ABC 
A9|I 

AlOC 



1 

2 

3 
4 

5 
6 

7 
S 
9 



A11 C IS 



Vss 



A12II 

A13il 



11 

12 
13 
14 

15 
16 
17 



19 
20 



40 
39 
38 
37 
36 
35 
34 
33 



] Resel 

UR/W 
HDD 
D01 
I|D2 
DD3 
]D4 



32 DD5 
31 IID6 
30 I1D7 
29 UPO 
28 I|P1 
27 I1P2 
26 I!P3 
25 I|P4 
24 JP5 
23 DAIS 
22 DA14 
21 DGND 



2-80 CPU 



An C 1 

A12II 2 

A13C 3 
A14!I 4 

A15C 5 

l-C 6 

D4|I 7 

D3C S 

05C 9 

D6C TO 

+ SVC 11 

02C 12 

D7n: 13 

DOC T4 
_DlC 15 

INTC 16 



NMI[ 

HalTC 
mReq[ 

10R5C 



17 
T8 
19 
20 



40 Daio 

39 DA9 
38 DAS 
37 DA7 
36 DA6 
35 DA5 
34 DA4 
33 DA3 
32 DA2 
31 DA1 
30 DAO 
29 DGND 
28 DJ^FSH 
27 J UT 
26 D Reset 
25 



BUSRO 



24 DV^AlT 
23 DBUSAK 
22UWR 
2Tn^ 



6520 PIA 

(Peripheral Interface Adapter) 



1 



I 



v^C 1 

PAOC 2 

PAIC 3 
PA2C 4 

PA3C 5 
PA4C 6 
PA5C 7 
PA6C 8 
PA7C 9 
PBOC TO 
PBIC 11 
PB2C 12 
PB3C 13 
PB4C 14 
PB5C T5 
PB6C T6 
PB7C 17 

cei C ia 

CB2C 19 
VccC 20 



40 DCAl 
39 DCA2 

39 3\^^ 

37 j-mB 

36 DRSO 
35 Df^Sl 
34 D Resit 
33 DDO 
32 DD1 
3T DD2 
30 DD3 
29 DD4 
28 DD5 
27 DD6 
26 DD7 

25 D*^ 
24 DCS1 
23 3^52 
22 DCSO 
21 DR/W 



6522 VtA 

(Versatile Interface Adapter) 



6526 CIA 

(Complex Interface Adapter) 



VbM t 
PAOC 2 
PAl C 3 
PA2C 4 
PA3C 5 
PA4C 6 
PA5C 7 
PA6C S 
PA7C 9 
PBOC 10 
PB1 C 11 
PB2C 12 
PB3ni3 
PB4C T4 
PB5C 15 
PB6C 16 
PB7C 17 
CB1 C 18 

CB2C 19 
VccC 20 



6529 SPI 

(Single Port Interface) 




6525 TPI 

{Tri-Port Interface) 



40 DCAl 

39 DCA2 
38 JRSO 
37 DRSI 
36 DRS2 

35 D RS3 
34 D^^isit 

33 DDO 
32 DD1 
31 DD2 



30 
29 
28 
27 
26 
25 
24 
23 
22 
21 



DD3 

DD4 
DD5 
DD6 
DD7 

D*? 
DCS1 

D(^ 
DR/w 

DiTO 



Vs.C 1 

PAOC 2 
PAIC 3 
PA2C 4 
PA3C 5 

PA4C 6 

PA5C 7 

PA6C 9 

PA7C 9 

PBOC TO 

PB1 C 11 

PB2C 12 

PB3C T3 

PB4C T4 

PB5C 15 

PB6C 16 

PB7C 17 

P^C 18 

TODC T9 
Vcc C 20 



6581 - SID CHIP 

(Sound Interface Device) 



CAP1AC 1 

CAP1BC 2 

CAP2AC 3 

CAP2BC 4 

RiiilC 5 

«^C 6 

R/WC 7 

CSC 8 

AOC 9 
AlC 10 
A2C 11 
A3C 12 
A4C ^3 
GNDC 14 



26 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 



DVb 

Audio OUT 

EXTIM 

Vcc 

DPOTX 

DPOTY 

D7 

D6 
DD5 
DD4 

D3 
DD2 

D1 

DO 



40 DCNT 

39 DSP 
38 DRSO 
37 DRSI 
36 DRS2 
35 D RS3 
34 D Resit 
33 DDBO 
32 DDBI 
31 DDB2 
30 DDB3 
29 DDB4 



DDB5 
DDB6 
DDB7 
D*? 



28 

27 

26 

25 

24 DPLAS 

23 DC^ 
22 DR/W 

2iniR^ 



Vs.C 1 

PAOC 2 
PAIC 3 
PA2C 4 

PA3C 5 
PA4C 6 
PA5C 7 
PA6C 8 
PA7C 9 
PBGC 10 
PB1 C 11 
PB2C T2 
PB3C 13 
PB4C 14 
PB5C 15 
PB6C 16 
PB7C 17 

CSC T8 
RMC T9 

V»C 20 



40 DDB7 
39 DDB6 
38 DDB5 
37 DDB4 
36 DDB3 
35 DDB2 
34 DDB1 
33 DDBO 
32 DPC7 
31 DPC6 
30 DPC5 
29 DPC4 

26 DPC3 

27 DPC2 
26 DPC1 



25 
24 
23 
22 

21 



]PCO 

DRSO 

DRST 
DRS2 



D Reset 



6551 - ACIA 

(Async Communications Interface Adapter) 



P 



GNDC 


1 


28 


DR/w 


csoc 


2 


27 


D*^ 


CsiC 


3 


26 


Di^o 


Resei _ 


4 


25 


D0B7 


R.cr 


5 


24 


DDB6 


XTAL1 C 


6 


23 


DDB5 


XTAI 7 C 


7 


22 


DDB4 


RTSn 


B 


21 


DDB3 


CTSC 


9 


20 


DB2 


T-DC 


10 


19 


DDBI 


CTRL 


n 


18 


DDBO 


R^DC 


12 


17 


^U^ 


RSOC 


13 


16 


~|DCD 


RSI C 


14 


15 


"IVcc 



6545-1 CRT Controller 


6567 VIC CHIP 


6560/61 VIC II CHIP 






■ ^^r ^^ ^- ^- I 




(Video Interface Chip) 


(Video Interface Chip) 


GNDC 


1 


40 


H Verl Sync 


Dec 1 


40 


DVcq 


N.C.L 


1 


40 


DVdo 


Reset E 


2 


39 


3]HozSync 


D5C 2 


39 


IID7 


Comp Color [Z 


2 


39 


II*' IN 


LPENC 


3 


38 


URAO 


D4q3 


38 


i^DS 


Sync + Lurn [^ 


3 


38 


Il*rlN 


CCO/MAO C 


4 


37 


URAI 


D3C 


4 


37 


DD9 


RMC 


4 


37 


D OPTION 


CC1/MA1 r 


5 


36 


JRA2 


D2C; 


5 


36 


UDIO 


DBHC 


5 


36 


Dp*' 


CC2/MA2|_ 


6 


35 p RA3 


Die 


6 


35 


HDn 


DBIOC 6 


35 


HP* 


CC3/MA3 \Z 


7 


34 I]RA4 


D0|_| 7 


34 


DAIO 


DB9II 


7 


34 


DA13 


CC4/MA4 C 


8 


33 DDBO 


ff^CJC 


8 


33 DA9 


DBSC 8 


33 


IIA12 


CC5/MA5 rZ 


9 


32 IJDBl 


UPC 


9 


32 3A8 


DB7II 


9 


32 


~|A11 


CC6/MA6 C 


10 


31 


DDB2 


nsc 


10 


31 JA7 


DB6C 


10 


SltjAlO 


CC7/MA7 C: 


n 


30 


DB3 


R/WC 


11 


30 HAS 


DB5C 


11 


30 IiA9 


CR0/MA8 1 


12 


29 


IIDB4 


BAC 


12 


29 IIA5/A13 


DB4C: 


12 


29 DA8 


CRirMA9C 


13 


28 


"1DB5 


VcoT 


13 


28 


JA4/A12 


DB3C 


13 


28 I|A7 


CR2/MA10C 


14 


27 


JDB6 


CoJor C 


14 


27 


IJA3/A11 


DB2C! 


1 

14 


27 IIA5 


CR3/MA1 1 r 


15 


26 


ZIDB7 


Sync + LumC 


15 


26 


ZIA2/A10 


DB1C 


15 


26 


HAS 


CR4rMA12C 


16 


25 


ncs 


AECL 


16 


25 


IIAUA9 


DBOL 


16 


25 


A4 


CR5/MAT3C 


17 


24 


IJRS 


*o OUT C 


1 

■17 


24 IIA0/A8 


POTXL 


17 


24 


I|A3 


Display Enable C 


T8 


23 


n*. 


RASL 


18 


23 DAII 


POTYC 


18 


23 


IIA2 


Cursor C 


19 


22 


DRM 


CAS [I 


19 


22 I]a>. N 


CompSndC 


19 


22 


DAI 


VCL^C 


20 


21 


JCCLK 


GNDT 


20 


21 D*Coor 


v«C 


20 


21 


DAO 



2516EPROM 

2Kx8Bits 



2532 EPROM 

4Kx8Bits 



2564 EPROM 

SK X e Bits 




Lowpower operation when C^Jines high. 
V'Kiu' Apply +25 volts 10 ptograrn chip memories 




Low power operation when C5 lines high. 
Vi^t- Apply +25 volEsic program chrp memories. 



\/^...C 1 
CSTC 2 

A7C: 3 

A6[I 4 

A5C 5 

A4C 6 

A3[: 7 

A2C 8 

AlC 9 

'AOC 10 
DOC 11 

DiC 12 

D2C 13 

GNDC 14 



28 
27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 



DVcc 
DCS2 

DVcc 

DA8 
DA9 
DA12 

D^ 

DA10 

DAH 

DD7 

DD6 

DD5 

DD4 

~\03 



Static ROM 

X 8 Bits 



I 

J 




2332 4K Static ROM 

4K X 8 Bfts 



2364 8K Static ROM 

SKxBBits 



Low power operation when C5 lines high. 
Vi^w Apply +25 volts to programt^ip memories. 





556 Dual Timer 



Discharge 1 C 
Threshold 1 C 

Ctrl Voltage 1C 

Resell C 

Output 1 C 

Trigger 1 C 

GNDC 




DVcc 

D Discharge 2 

D Threshold 2 

] Ctrl Voltage 2 

] Reset 2 

] Output 2 
D Trigger 2 



J 



41 16 16K Dynamic RAM 



2114 Static RAM 

IK X 4 Bits 



J 



-5vd 
Data IN [ 
R/W[ 

RaSC 

A5[ 

A4C 

A3C 

+ 12VC 



1 
2 
3 
4 
5 
6 
7 
9 



16 
15 
14 
13 
12 
11 
10 
9 



DGND 

DCaS 

D Daia OUT 
DA6 
DA2 
DAI 

]A0 

] +5V 






555 Timer 




GNor 

Trigger ~ 

Output L 
Reset C 


1 8, 

2 7\ 

3 6. 

4 5 


DVcc 

D Discharge 
~| Thresho d 
J Ctrl Voltage 




5 

i 

y 

• * 

12 



I 

6 
i 

u 

r 

V 

JS 
H 



109 



c 

« 

3 

e 
o 

s 

I 

£ 



s 

a 

a 

I 

iS 



Checking Semiconductors with an Ohmmeter 



Ohmeter -*- lead to 



P-N Diodes (ipcludipg Zener, Photodiodes, or any simple P-N j unction) 

Ohmeter -lead to Operational Results 



Anode [forward bias) 



Cathode 



Cathode (reverse bias) 



Anode 



short or low resistance (10-lQQO ohma depending on diode t^pe) 



open or high resistance (Germanium: I M ohm typical Silicon: lOM ohm or greater 

Tunnel Diodes 



Ohmeter + lead to 



Anode (forward bias) 



Cathode {reverse bias) 



Ohmeler-iead to 



Cathode 



Anode 



Operational Results 



short or low resistance 



same, slightly lower with Cathode on + 



Photoconductive Cells 



Ohmeter ^-leadto | Ohmeter -lead to 1 Operational Results 



Either end 



Either end 



Ohmmeter reading should be e<?ua] in either direction. Resistance should increase as light 
decreases. 



Ohmeter +-lead to 



Anode (forward bias] 



Cathode (reverse bias) 



Photodiodes, LEDs, Photovoltaic Cells (LED: Short Lead = Cathode) 



Ohmeter -lead to Operational Results 



Cathode 



Anode 



short or low resistance (IQ-IQQQ ohms depending on diode type) 



open or high resisTance (Germanium: IMohm t>plcaL Silicon: IQMohm or greater 



NPN Transistors 



Ohmeter + lead to 



Emitter 



Ohmeter -lead to 



Base 



Base 



Emitter 



Collector 



Base 



Operational Results 



High resistance, unless ohmmeter voltage exceed breakdown vol tage 



Low resistance (forward biased junction) 



Base 



Collector 



High resistance 



Emitter 



Collector- 



Collector 



Emitter 



Low resistance, usuaify not as low as Emitter-Base junction since Collector is lightly doped 



High resistance, about 10-50 times less than Emitter-Base reverse bJas resist ance 



High resistance, slightly higher with Collector on 



PNP Transistors 



Ohmeter -f lead to Ohmeter -lead to ' Ope rational Results 



Emitter 



: 



Base 



Base 



Collector 



Base 



Low resistance (forward biased junction) 



Emitter 



Base 



Collector 



Emitter 



High resistance, unless ohmmeter voltage exceed breakdown voltage 



low resistance, usually not as low as Emitter-Base junction since Coltector Is lightly doped 



High resistance 



Collector 



Collector 



High resistance, slightly higher with Emitter on -h 



Emitter 



High resistance, about 10-50 times less than Base-Emitter resistance 



Ohmeter +Iead to 



Four-Layer Diodes^ Silicon Unilateral Switches (SUS) 



Ohmeter -lead to 



Anode (forward bias) 



Cathode (reverse bias) 



Cathode 



Operational Results 



Anode 



High resistance (1 H^ohm or greater) 

High resistance, greater than Anode-Cathode, but Immeasureable without accurate meter 



Ohmeter -h lead to 



Either end 



DIAC, SBS 



Ohmeter -lead to Operational Results 



Either end 



High resistance. 1 M ohm or greater 



Ohmeter +lead to 



Anode (forward bias) 



Cathode (reverse bias) 



Gate 



Cathode 



Gate 



Anode 



SCR (including light-activated SCR), GCS (gat e-controlled switch) 

^ , ^ ^.j n-r^^^^^^^^^ 



Ohmeter -lead to Operational Results 



Cathode 



Anode 



Cathode 



Gate 



High resistance, 1 M ohm or greater, slightly less for hi-current SCRs 



High resistance, 1 M ohm or greater, usuafly higher than Anode-Cathode direction 



High resistance (same as P-N Diode) 



I^w resistance (same as P-N Diode) 



Anode 



jjlgh resistance, IM ohm or greater 



Gate 



High resistance, 1 M ohm or greater 



TRIAC 



Ohmeter + lead to 



Either Anode I or 2 



jh meter -lead to Operational Results 



Either Anode 2 or 1 



Gate 



Anode 1 



Gate 



Anode 2 



Anode 1 



High resistance. IM ohm or greater, slightly less (or hl-current SCRs 



Low resistance 



Gate 



Anode 2 



Gate 



Low resistance 



High resistance 



High resistance 



UJT {Unijunction Transistor) 



Ohmefer +leadto Ohmeter -lead to Operational Results 



Basel 



Base 2 



Typicalty4K-10Kohms 



Ba.se 2 



Emitter (forward bias) 
Base] 



Basel 



Same, 4K-1 OK ohms 



Basel 



Typically 3K-15K ohms 



Emitter 



Emitter (forward bias) 



Base 2 



High resistance, 1M ohm or greater 



Base 2 



Emitter 



Typically 2K-1 OK ohms, usually less than Emitter-Base 1 
High resistance, IMohm or greater 



Ohmeter + lead to 



Basel 



Complementary UJT 



Ohmeter -lead to Operational Results 



Base 2 



Typically 4K-10K ohms 



Bases 



Base; 



Basel 



Same, 4K-i OK ohms 



Emitter (forward bias) Typically 3K-15K ohms 



Emitter 



Basel 



Base 2 



Emitter 



Emitter (forward bias) 



High resistance, IM ohm or greater 



Typically 2K-1 OK ohms, usually less than Base 1-Emitter 



Base 2 



Ohmeter +lead to 



Anode 



Cathode 



Anode 



Gate 



Ohmeter -lead to 



Cathode 



High resistance, 1 M ohm or greater 

Programmable UJT (PUT) 

Operational Results 



High resistance, I M ohm or greater 



Anode 



Gate 



High resistance, 1 M ohm or greater 



Low resistance (forward bias) 



Anode 



Gate 



Cathode 



High resistance 



High resistance 



Cathode 



Gate 



High resistance 



Ohmeter + lead to 



Drain 



W-Channel JFET (Field Effect Transistor) 



Ohmeter -lead to Operational Results 



Sou 



rce 



Source 



Drain 



Typically 5O0-5K ohms 



Same, 500-5K ohms 



Gate 



Gate 



Drain 



Source 



Drain 



Source 



Gate 



Gate 



Low resistance (forward biased P-M junction) 



Low resistance (forward biased P-N junction) 



High resistance, lOM ohm or greater, unless Ohmmeter voltage exceeds JFET breakdown voltage 



High resistance, IQM ohm or greater, unless Ohmmeter voltage exceeds JFET breakdow n voltage 
P-Channei JFET 



Ohmeter + lead to Ohmeter -lead to Operational Results 



Source 



Drain 



Drain 



Drain 



Source 



Gate 



Gate 



Typically 500-5K ohms 



Source 



Gate 



Same, 500-5K ohms 



Low resistance (forw-ard biased P-N junction) 



Gate 



Drain 



Source 



Low resistance (forward biased P-N junction) 



High resistance. lOM ohm or greater, unless Ohmmeter voltage exceeds JFET breakdown voltage 



High resistance. 1 OM ohm or greater, unless Ohmmeter voltage exceeds JFET breakdown voltage 



Ohmeter + lead to 



Entiancement MOSFET (Metal Qjdde Semiconductor PET) 



Ohmeter -lead to 



Drain 



Source 



Operational Results 



High resistance. lOM ohm or greater 



Source 



Gate 



Gate 



Drain 



Drain 



High resistance, IQM ohm or greater 



High resistance, lOOM ohm or greater, either direction 



Source 



High resistance, IQOMohm or greater, either direction 
Depletion MOSFET 



Ohmeter +lead to 



Drain 



Ohmeter -lead to 



Source 



Source 



Drain 



Gate 



Gate 



Drain 



Source 



Operational Results 



Typically 500-5K ohms 



Same, 500^5K ohms 



l-lighre^istance, lOOM ohm or greater, either direction 



High resistance, lOOM ohm or greater, either direction 



* 4 



lU 



I 

c 

1 



< 



I 

s 
s 

a 

J 

X 
H 



Inch Fractions 

in Decimal & Millimeters 




Inches Decimal Millimeters 




%4 
%4 
^4 


V32 




V16 


0.0156 
0.0313 
0.0469 
0.0625 


0,397 
0,794 
1.191 
1.588 




^4 
^4 

%4 


3^33 


'Ib 


0.0781 
0.0938 
a 1094 
0.1250 


1.985 
2.381 
2.778 
3.175 




%4 
^%4 


^33 


^16 


0.1406 
0.1563 
0.1719 
0. 1 875 


3.572 
3.969 
4 366 
4.762 




^^4 


^/32 


V4 


0.2031 
2188 
0,2344 
0.2500 


5,159 
5.556 
5,953 
6.350 




^764 
^%4 
^%4 
^%4 


^22 


^ie 


0.2656 
0.2813 
0.2969 
0.3125 


6.747 
7.144 
7.541 
7.937 




2ife4 
2%4 
2^4 
^-¥64 


'V22 

\ 


% 


0.3281 
0.3438 
0.3594 
0.3750 


8,344 
8.731 
9.128 
9.525 




2^64 : 

2^fe4 
2^4 


'^32 


7l6 


0.3906 
0.4063 

0.4219 
0.4375 


9.922 
10.319 
10716 
11.112 




2%64 

3''jfe4 
^%4 


] 


V2 


0.4531 

0.4688 
0.4844 

0.5000 


11,509 
1 1 .906 
12.303 
12.700 




3^4 
3%4 

3^4 


'V32 


^16 


0.5156 
0.5313 
0.5469 
0.5625 


13.097 
13.494 
13.891 
14,287 




3^fe4 
3%4 
3^4 
-'%4 


'^2 


% 


0,5781 

0.5938 

! 0.6094 

0,6250 


14.684 
15,081 
15.478 
15.875 


i 


*%4 
^%4 
'»%4 


^'^2 


^Vl6 


0.6406 
0.6563 
0.6719 
0,6875 


16.272 
16.669 
17.067 
17.463 




''%4 
''%4 

''%4 


2^2 


^4 


0.7031 
0.7188 
0.7344 
0,7500 


17.360 
18.238 
18.635 
19-049 




^%4 
S<fe4 

5^4 


2^3 


^^16 


0.7656 
0.7813 
0.7969 
0.8125 


19.446 
19.842 
20.239 
20.636 




^^4 

&^4 
5^te4 


2^^2 


^k 


0.8281 
8438 
0.8694 
0.8750 


21.033 
21.430 
21.627 
22.224 




5?;te4 
6^64 


29f32 


^^16 


0.8906 
0.9063 
0.9219 
0.9375 


22.621 
23.018 
23.415 
23.612 




6%4 
e'V64 


31^2 


1.0 


0.9531 
0.9688 
0.9844 
1 .0000 


24,209 
24.606 
25.004 
25.400 





International System of Units (SI) 




Units Prefixes 




Prefix Symbol 


Multiplier 




Pretiie Symt>o1 Multiplier 




Exa E 


10'" 




Deer d 




10' 




Peta P 


10'^ 




Centi c 




10^ 




Tera T 


10'^ 




Milfi m 




10 i 




Gga G 


103 




Micro ^ 




T0« 




Mega M 


10* 




Nano n 




10' 




Kilo k 


103 




Pico p 




10'^ 




Heao h 


10^ 




Femto t 




10" 




Deca da 


10' 




Atto a 




10 '^ 




SI Base Units 




Quantity 




SJ Unit 




Symbol 




Lenglh 




Meiers 




m 




Mass 




Kilograms 




KO 




Time 




Seconds 




B 




Electric Curreni 




Amperes 




A 




TemperaJure 




Degrees Kelvm 




K 




Amouni of Substance 




Moles 




mol 




Lurrunous Intersity 




Candela 




cd 




SI 


Supplementary Units 








Quantity 




SI Unit 




Symbol 




Plane Angle 




Radians 




rad 




SoJid Angle 


s 

:s Withoul 


teradians 




sr 




SI UnJI 


; Special Nai 


rues 


1 




Ousniily 




SI Unit 




Symbol 




Area 




Square Meters 




m^ 




Votume 




Cubic Meters 




m* 




Linear Vefociiy (Speed) 




Meters/Second 




m/5 




Angular Veiocfty 




Radians/Second 




rad/s 




Linear Acceleration 




Meters/Secor>d Squared 


m/s^ 




Angular Acceleration 




Radians/Second Squares 


rad/s^ 




Wavelength 




Meters 




m 1 




Density 




Kilogram/Cubic Meter 




kg^m^ 




Concentration 




Moles/Cubic Meter 




moi/m^ 




Specific Volume 




Cubic Meiers/KrJogram 




m^/kg 




Lurrjnance 




CandelaySguare Meter 




cd/m^ 




Dynamic Viscosity 




Pascai Seconds 




Pa X s 




Kinematic Viscosiiy 


n 


Square Meier s/Second 




m^/s 




Moment o^ Force 




Newton Meters 




N X m 




Surface Tension 




Newton/ Meter 




N/m 




Irradiance (Heat Ffux Density) 


Walis/Square Meter 




W/m^ 




Eniropy (Heat Capacity) 




Joules/Kelvin 




J/K 




Specific Entropy 




Joules/Kil ogram- Kelvin 




J /{kg X K) 




Soecilic Energy 




Joules/Kilogram 




J/kg 




Thermal Conductivity 




Watts/Meter- Kelvin 




W/(m X K) 




Energy Density 




Joufes/Cubic Meter 




J/m^ 




Electric Field Strength 




Voits/Meter 




V/m 




Electric Charge Density 




Couiombs/Cutiic Meter 




C/m^ 




Surface Density of Cnarge [Flux Density) Coulombs/Square Meter 


C/m^ 




PermrlTivity 




Farads/Meter 




F/m 




Current Density 




AmpereSi'Square Meier 




A/m? 




Magnetic Fidd Streng:h 




Aitiperes/Meier 




Aim 




Permeability 




Henries/Meter 




Him 




Molar Energy 




Joules/ M of e 




J/moJ 




Molar En; ropy 




Joules/ Mole Kelvin 




J/(mol X K) 




Radran; Intensity 




Watis/Steradian 




W/sr 




Radtance 




Watts'Square Meter Steradian 


W/{m^ X sr) 




Exposure 




Coulom bs/ Kilog ram 




C/kg 




Absorbed Dose Rale 




Grays/Second 




Gy/s 




SI Units With Special Names 




Quantity 




51 Unit Symbol 


Derivative 




Frequency 




Hertz 


Hz 


1/sors' 




Force 




NeuvtOns 


N 


m X kg/s^ 




Pressure. Stress 




Pascals 


Pa 


N/m^ 




Energy. Work. Ouaniily of Heat 


Joufes 


J 


N X m 




Quantity of Heal 




Calories 


cal 






Power RadfaniFlux 




Watt 


W 


J/s 




Quantity of Electricity. Elecinc Charge 


Coulombs 


C 


S X A 




Electric PotenBaL Potential Difference 










Electromotive Force 




Volts 


V 


W/A 




EJecTtic Capacitance 




Farads 


F 


c/v 




Electric Resistance 




Ohms 


4> 


y/A 




Elecific Conductance 




Siemens 


S 


AA/ 




Magnetic Fiux 




WeGers 


Wb 


V X s 




Magnetic Fiux Density 




Tesia 


T 


Wb/m^ 




Inductance 




Henries 


H 


Wb/A 




Luminous Flun 




Lumens 


Im 


Cd X sr 




Ij luminance 




Lux 


fx 


\mlm^ 




Activity of Radionuclides 




Becquerais 


Bq 


S' 




Absorbed Dose of (onismg Rad aiion 


Grays 


Gy 


J/kg 





Names For Large Numbers 


tl E M - - M- 


French S US 


Number 


Sriiisn & German 


Number 


Name 


EqjivalenI 


of Zeros 


Equivaleril 


Of Zeros 


million 


1000 thousands 


6 


! 000 thousands 


6 


milliarO 


1000 millions 


9 


1000 millions 


9 


bilfion 


1000 milJions 


9 


1 .000.000 mHfrons 


^3 


[nllion 


1000 billions or 


13 


1 .000,000 billions Of 


16 




1.000,000 millions 


12 


1 .000.000 million millions 


16 


Quat^riihon 


1000 trillions 


15 


1 .000,000 trillions 


34 


QU'nljIlion 


TOGO quadrrll ions 


18 


1 000 OOO Quadnf lions 


30 


se>tiirion 


1 000 qui n Ml lions 


31 


1 ,000.000 qumtillions 


36 


sep'iJNon 


1 000 sexdllions 


34 


1 .000.000 sexli II ions 


43 


octiNion 


lOOOsepdiiioos 


37 


1 .000,000 septilljons 


49 


nonillior 


1000 octillions 


30 


1 000.000 octillions 


54 


□ec ill ion 


lOOOnor^illions 


33 


1 .000.000 no mil ions 


50 


undeciHion 


lOOOdeciJIions 


36 


1 .000.000 decilljons 


66 


ouooeciiiion 


1000 undec if lions 


39 


1 ,000.000 undec Jljons 


73 


treaecillion 


1000 duodeciH ions 


42 


1 .000.000 duodecif lions 


78 


quaUuordecilliOn 


1000 iredecil lions 


45 


1 000,000 tredecHlions 


84 


QUinaecilLion 


1000 quattuordecillions 


48 


1 ,000,000 quaitLiordecillior>S 


90 


sexdeciliion 


lOOOquindecitlions 


51 


1 .000.000 quindecilhons 


96 


sepienaecill on 


lOOOsexdeoriions 


54 


1 ,000,000 sexdecilhons 


103 


octodectllion 


lOOOseotendecillions 


57 


1 .000,000 septendecillions 


108 


novemdecillion 


lOOOoctodecrlhons 


60 


1 .000,000 ocrodeciHions 


^^4 


vig'ntillron 


1 000 n ovem deci 1 1 lo n s 


63 


1 ,000,000 novemdecillions 


120 



Constant Values 


Lc^i^[a."it 


Symbof 


Value 


Absolute Zero 




-373 15*Cor-459 7°F 


Ampere s Circuital Law Consiani 


K 


3 X 10' Nev/tons/Amp''' 


Avogadro s Number 


r^o 


6.022169 X 10^^ 


Bonr Magneton 


>^ 


9.274096 X 10 ^^Joules/Second 


Botr^mann's Constant 


k 


1.380622 X lO"Joules/Degrees Kelvin 


Coulomb's Law Constant 


k 


8.988 X mlO' Newton Meters Squared/Coulomty 


Electron Charge 


e 


1 6031917 X 10'^ 


=fecuon Charge To Mass Ratio 


e/m^ 


1 7536038 X lO^^C/Kilogram 


Faraday Constant 


f 


9648670 X lO'Ckmole' 


Gas Conslan; 


^r. 


8.31434 X TO^J-kmole'K' 


Gravitaiiona: Constant 


G 


6.6732 K 10 'Cubic Meiers/Kilogram Seconds^ 


Planck's Constant 


h 


6.636196 X lO^Joule-Seconds 


Rydaerg Constani 


Fi^ 


T 09737313 X 10'tr\- 


Speeo of Ligni 


C 


3 9979250 x ir>s Meters/Secnnd 


Soeeo of Sound (:n air at 26^ C) 




746 Miles/Hour 


Soeeo ot Sound {m air at 38* C} 


i 


348 Meters/Second 


Earlr OrDiling Satellite 


1 

1 


7 5 Kjlometers/Second (approx.) 


Eartn Orbtmg Saielliie 




17000 Miies/Hour(aoprox.) 


Com own Electron Wavelength 


L 


3.4363096 X 10'^ Meters 


CompEon Proton Wavelerigth 


Ac. 


1 3214409 X 10'^ Meiers 


Compion Neutron Wavelength 


Kn 


1 3T96317 X 10'^ Meters 


Electron Magnetic Mornent 


y^ 


9.2B4851 X lO^Moules/Second 


Proton Magnetic Momeni 


fo 


1 4106303 X lO'^Joules/Second 


Electron Resi Mass 


m, 


9 109558 X 10'' Kilograms 




m^ 


5 485930 X lO'Atbmjc Mass Units 


Proton Rest Mass 


M, 


1.672614 X 10^' Kilograms 




M, 


1 00737661 Atomic Mass Units 


Neutron Resi Mass 


M. 


1.674920 X 10^" Kilograms 




M, 


1 00366520 Atomic Mass Units 



Mathematical Functions 


Function 


BASIC Equivalent 


Secant 
Cosecant 

Cotangent 


SEC(X] = 1 / COSfX) 
CSC(X) = 1 /SIN(X) 
COT(X) = 1 /TAN[X) 


Inverse Sine 
inverse Cosine 
Inverse Secant 
Inverse Co secani 

Inverse Cotangent 


ARCSIN(X) = ATN1X/SQR(-X-X + 1)) 

ARCCOS{X) ^ ATN(X/SQR(-X-X+1)) -^ n/3 

ARCSEC(X) = ATN(X/S0R(X.X-1)) 

ARCCSC[X> = ATN(X/SQR(X-X-l ) + (SGN(X) - 1-n/2) 

ARCCOTpt) = ATN(X1 + w2 


Hyperbolic Sine 
Hyperbolic Cosine 
Hyperbolic Tangent 
Hyperbolic Secant 
Hyperbolic Cosecant 
Hyperbolic Cotangent 


SINH(X) = (EXP(X)-EXP(-X))/3 

COSHfX) = [EXP(X) -*- EXP(-X))/3 

TANH(X) - EXP(-X) / ( EXP(X) + EXP(-X) ) - 2 + 1 

SECH(X) = 2/{EXP(X) + EXPi-X) 

CSCH(X) = 3r[EXP(X) - EXP(-X) 

COTHp() = £XP(-X) ! { EXP(X} - EXP{-X) ) - 3 + 1 


Inverse Hyperbolic Sine 
Inverse Hyperbolic Cosine 

Inverse Hypertiolic Tangent 
Inverse Hyoeroolic Secant 
Inverse Hyperbolic Cosecant 
Inverse Hyperbolic Cotangent 


ARCSINH(X) = LOG[X + SQR(X*X + 1)) 
ARCCOSH(X) = L0G{X/SQR(X-X-1)} 
ARCTANH(X) = LOG( (1 + X) / (1 -X) ) / 2 
AROSE C H (X) = LOG(SOR{-X-X-f 1) + 1/X) 
ARCCSCHtX) =■ LOG(X/SOR[X-X-1 j + (SGNtX) - 1 -n/?) 
ARCCOTH(X) = LOG{X) + w2 



Roman Numerals 


J 1 


X 11 


XXX 30 


CD 400 


II 2 


XII 12 


XL 40 


D 5O0 


\\t 3 


X \ 13 


L 50 


DC 600 


IV 4 


XrV 14 


LX 60 


DCC 7O0 


V 5 


XV 15 


LXX 70 


DCCC BOO 


VI 6 


XVI 16 


LXXX SO . 


CM 9O0 


VII 7 


XVI 17 


XC 90 i 


M 1OO0 


VIII 6 


XVIII 18 


C 1D0 


MCM 1900 


fX 9 


XIX 19 


CC 200 


MM 2000 


X 10 


XX 20 


'■ CCC 300 


V 5000 




Rules: 1 


1 . An overhead me indicates the value mullip led by 1000. 


2. Repeatrnga etter repeals its value (XX = 20, CCC = 300) 



Boolean Truth Table 


AND 


OR NOT 


XOR 


1 AND 1 = 1 
1 ANDO = 
0AND1 =0 
OANDO = 


1 OR 1 =1 
1 OR0= T 
0OR1 = 1 

OR = 


hJOT = 1 
NOT 1 = 


1 XOR 1 = 
1 XOR = I 
XOR 1 = 1 
0XOR0 = 


Result IS 1 

it boTh bits 
are l 


Result IS 1 

rfeilher 
bil IS 1 


Eacn bit IS 
complementeo 


Result IS 1 if 
one or the other 

bu^ not both 



Force Formulae 



Force = Mass x Acceleration 



Horsepower 

1 HP = 33O0O Fool-Pounds otV^ofk pet Minute 



Torque 

Torque 



Torque 

Force x RaOius 

63025 X Horsepower / RPM 



Centrifugal Force 

Ceotntugal Force(oulward) = Ceninpetal Force (inward) 

Centrifugal Force = Weight x Lineaf Velocity^ / (32 16 x Radius) 

Cer>tritugal Force = Weight x Radius x RPM^ 7 293^.55 
Cerhtrifijgal Force = l 22760 x Weigfii x Radius x RPS^ 

Weight 15 in pounds RPM is in revolution s/minute 

Linear Velocity is m feeVsecond RPS rs ir revolution s/second 

Radius IS n feet 



Propeller Thrust 

Typical Thrust for a power boat: 

Prop Thrust = 33000 x Motor Horsepower x Prop EHiciercy / Speed 
Proo Thrust = 33000 x Motor HP x Prop EJTcy ' {Prop Pitch x RPMs) 
Where Prop Etticiency iri water ranges from 60% to 70% (65% practicaHy) 

Speed IS in feel/rninute 

Prop Pitch IS in feet 

PPMs IS RPMs @ n Motor Horsepower 

Typical Thrust for an airplane in level flight: 

Prop Thrust = 37b x Moto' Horsepower x Prop Eflicpency / MPH 
Where Prop Efticrency in air ranges Irom 70% to 87% (80% ptacfically) 



Gravity 

X = Forward Velocilv x Time 

Y = Upward Vek^city x Time - 'k Gravity x Time^ 

Where Gravity on Earth atSea Level (S 32 2 FeeUSecond^ 



Trigonometry Rules 


c 


^^^\>^ 




li 1 




' b ' 


SINS 


c/a 


Opposite/ Hypotenuse 


cose 


b/a 


Aojacerii / Hypotenuse 


TANe C/b 


Opposite / Adjacent 


CSCe a/c 


Hypotenuse / ODpos<le 


SEC0 


a/b 


Hypotenuse / Adiacent 


coTe 


b/c 


Adiacent / Hypotenuse 



112 



EI3 

CO 
S 

To 

•a 
c 






113 



c 



"3 

s 





s 





e 



I 

s 

J 

I 

I 



Unit Conversion Table 

Avoirdupois: indicates regular English measure - based on 16 ounces to Ihe pound. 



To Convert 



jijulriply by 



To Gel 



Abcoulombs 


2.99a X 10" 


Statcoulombs 


Acres 


J60 


Rods 


Acres 


10 


Square Chains (Gunlers) 


Acres 


43560 


Square Feet 


Acres 


4047 


Hectares 


Acies 


lOOOOO 


Square Links (Guniers) 


Acres 


4047 


Square Meiers 


Acres 


0.0016 


Square Miles 


Acres 


4B40 


Square Yards 


Acre Fwf 


43560 


Cubic Feet 


Acii Feel 


J 233 .4 8 


Cubk Meters 


Acre Feel 


3,259)110* 


Gallons 


Amperes/Square Cenlimelers 


6.452 


Amps/Square Inch 


Amperes/Square Inch 


01550 


Amps/Square Cenii meter 


Ampere-Hours 


3600 


Coulombs 


Ampere-Hours 


0.03731 


Faradays 


Ampert-Turns 


1.257 


Gilberts 


Ampe re-Tuns/[ nc h 


0.4950 


Gi Iberls/Cenii mete r 


Ampeie-Turns/Meter 


001257 


Gil be tts/Cenii meter 


Angslroms 


3937xlOi' 


Inches 


Anijisrroms 


[0"' 


Meters 


Angsrroms 


10- 


Microns 


Ares 


02471 


Acres (US.) 


Ares 


119.60 


Square Yards 


Ares 


100 


Square Meiers 


ArpenisjFrench measure) 


58.47131 


Meiers 


Arpents (French area measure) 


0.34ISB94 


Hectares 


Asironomlcal Lfnils 


1.49597870x10" 


Kjlomeiers 


Atmospheres (atm ) 


76 


Cenli meters- Mercu ry 


Atmospheres 


33 90 


FeeiorWaier(a;4°C) 


Atmospheres 


29.92 


lnches-Mercut>(atO^C} 


Almospheres 


10333 


Kiiogram/Square Cenli meters 


Aimospheres 


14.70 


Pounds/Square Inch 


Aimospheres 


1,058 


Tons/Square Foot 


Atmospheres 


0.007348 


Tons/Square Inch 


Atomic Mass Units (amu) , 


1.660531 tlO^" 


Kilograms 


B 


Barrels <US.) (dry) 


70S6 


Cubic Inches 


Barrels (US) (dry) 


105 


Quarts (dry) 


Barrels (US.) (liquid) 


315 


Gallons [US.) 


Barrels (oil) 


42 


Gallons [oil) 


Bars 


0.9869 


Atmospheres 


Bar^ 


10' 


Dyi*es/Square Centimeter 


Bars 


1020x10* 


Kilograms/SquaTe Meter 


Bars 


20S9 


Pounds/Square Fool 


Bars 


14.50 


Pounds/Square Inch 


Saryls 


10 


Dynes/Square Centimeter 


Bolts (US)(dolh) 


36.576 


Meters 


Board Feel 


3359.7 


Cubjc Centimeters 


Board Feet 


144 


Cubic Inches 


Briiish Thermal Unils(aiU) 


1.0550 X 10'" 


E^ 


BTU 


778 3 


Foot-pounds 


BTU 


252 


Gram-Catories 


BTU 


3.931 xlfr- 


Horsepower- Hours 


BTU 


1054.8 


Joules 


BTU 


2 928)f IC^- 


Kilowatt-Hours 


BTU 


107.5 


KiJov^ all-Meters 


BTU 


10.409 


Lriei- Atmospheres 


BJU/Hour 


0.2162 


Fool-Pou nds/Second 


BTU/Hour 


0.0700 


Gram-Cal ories/Second 


BTU/Hour 


3.929x10- 


Horsepower-Hours 


BTU/Hour 


0.2931 


Walls 


BTU/Minute 


12.96 


Foot-Pounds/Second 


BTU/ M mute 


0.02356 


Horsepower 


BTU (thennocheiriicat)/Mimjte 


17.57250 


Waits 


BTU (lnternalionaL)/Mmiiie 


I7.5fl426 


Watts 


BTU/Square Fool/Minule 


0.1221 


Walts/Square Inch 


Buciie] (Brilish) (dry) 


LSlSxlO* 


Cubic Centimeters 


Bushel tslruch measure) 


4 


Pecks 


BusheJ [struck measure) 


32 


Dry Quarts 


BusheJ Isiruck measure) 


12445 


Cubic Feel 


bushel [strtich measure) 


2150.42 


Cub^ Inches 


Bushel [struck measure) 


35.238 


Liters 


Bushel [EtnjcJi measure) 


64.0 


Pints (dry) . 


Eushe! [struck measure) 


32.0 


Quarts (dry) 


Bushel [heaped) 


1278 


Bushels (struck measure) 


Bushel f heaped) 


2747 715 


Cubic Inches 



Calory- grams 

Candle /Square Centimeter 

Candle/Square Inch 

Carat (c.) 

C^arat 

Celsius 

Cen tares 

Centigrams [c^m.) 

Centiliters (d) 



396832<1&^ 

3 142 

4B7O 

3.086 

200 

(C X 9/5) * 32 

1.0 

0.01 

3382 



Bnlish Thermal Units 

Lamberts 

Lamberts 

Grains 

MKLi^rams 

Fahrenheit 

Square Meters 

Grams 

Ounces [US. liquid) 



To Convert 



Mult^j.K by. 



Centiliters 


0.6103 


Centiliters 


2 705 


Centirneters (cm.) 


3937 


Centimeters 


10 


Centimeters 


393.7 


Centimeters 


0.01094 


Centimeters/Second 


1.1969 


Centimeiers/Second 


03281 


Onti meie rs/Second 


0.036 


Cenli meiers/Second 


0.1943 


Cenli melers/Seco n d 


0.6 


Cen ti meters/Secon d 


0.02237 


Cen 11 meters/Second 


3.728x10' 


Centimeier-Dynes 


].020xl(>^ 


Centimeier-L^nes 


1.020x30^ 


Centimeier-Dynes 


7.376 X Ifr" 


Centimeter-Grams 


980.7 


Onti meter-Grams 


l£^^ 


Onti meter-Grams 


7 233x10^^ 


Ceniimeiers of Mercury 


0.01316 


Centimeters oi Mercury 


0.4461 


Centimeters of Mercury 


136 


Centime lers ol Mercury 


27.85 


Centimeters o( Mercury 


0.1934 


Central 


100 


. Central 


45,359 


Chains 


66.0 


Chains 


792.0 


Chains 


20.1168 


Chains 


22.00 


Circular Mils 


5.067x10^ 


Circular Mils 


7,854 xlO" 


Circular Mils 


0.7854 


Circumference 


6.263 


CoaiTubs(NFLD.) 


1000 


ConJ (stacked wood) 


3.6246 


Cord (slacked wood) 


128 


Coulombs 


2.998x10" 


Coulombs 


6.242x10'* 


Coulombs 


L036xl&^ 


Coulombs/Squate Centimeter 


64.52 


Cubic Cenumplers(cc.) 


3.531x10^ 


Cubic Centimeters 


0,061023 


Cubic Ceniimeiers 


1 xlO* 


Cubk Centimeters 


1.3079x10^ 


Cubic Centimeters 


2.642x10^ 


Cubic Centimeters 


2.199x10^ 


Cubic Cen M meters 


0.0010 


Cubic Cenlimeters 


1.0 


Cubic C^nii meters 


0.0021 


Cubic Centimeters 


0.0011 


Cubic Feet 


1728 


Cubic Feel 


0X2831685 


Cub[c Feel 


7 48052 


Cubic Feet 


28.317 


Cubic Feel 


59.84 


Cubic Feel 


29.92 


Cubic Feel/Ml nute 


472.0 


Cubic Feet/ Mi nute 


1247 


Cubjc Feet/ Mi nute 


0.4719 


Cubic Feet /Minute 


0.0011 


Cubic Feet /Minute 


O.OOH 


Cubic FeeT /Second 


448.831 


Cubic Feet /Second 


0.646317 


Cubic Feel Aluminum 


169 


Cubic Feel Brass 


520 


Cubic Feet Brick 


1 25 (approx ) 


Cubic FeeiCasMron 


450 


Cubic Feel Concrete 


145 


Cubic Feel Copper 


555 


Cubic Feel Cork 


IS 


Cubic Feel Glass 


160-180 


Cubic Feel Gold 


1204 


Cubic Feet Hardwood 


45 [approx J 


Cubic Feef Ice 


57 


Cubic Feel Lead 


70S 


Cubic Feet Silver 


655 


Cubic Feet Softwood 


30 (approx.) 


Cubic Feel Steel 


490 


Cubic Feet Water 


62.43 


Cubic Inches 


16,387 


Cubic Inches 


0.0005787 


Cubic Inches 


L6387xH>^ 


Cubic Inches 


2.1433x10^ 


Cubic Inches 


0.004329 


Cubic Inches 


0. 003505 


Cubic Inches 


0,016387 


Cubic Inches 


1.061 xlO^ 


Cubic Inches 


4.433 



TuGtT 



Cubic Inches 

Drams 

Inches 

Millimelers 

Mils 

Yards 

Feet/Minute 

Feet/Second 

Kilometers/ Hour 

KniNs 

Meters/ Minute 

Miles/Hour 

Miles/Minute 

Cenlimeler-Grams 

Meter-Kilograms 

Pound-Feet 

Ontimeter-Dynes 

Meter-Kilograms 

Pound- Feel 

Atmospheres 

Feel of Waier 

Kilograms/Square Meter 

Pounds/Square Foot 

Pounds/Square inch 

Pounds 

Kilograms 

Feet 

Inches 

Meters 

Yards 

Square Ceniimeiers 

Square Inches 

Square Mils 

Radians 

Pounds 

Cubic Meters 

Cubic Feet 

Statcoulombs 

Elem. Ch, 

Faradays 

Coulombs/Square Inch 

Cubic Feet 

Cubic Inches 

Cubic Meiers 

Cubic Yards 

Gallons (US.) 

Gallons (Imp) 

Liters 

Milliliters 

Pints (liquid) 

Quarts (liquid) 

Cubic Inches 

Cubic Meters 

Gallons (US liquid) 

Liters 

Pints (US liquid) 

Quarts [US. liquid) 

Cubic Centimeters/Second 
Gallons/Second 
Liters/Second 
Quarts (liquid) 
Quarts (liquid) 
Gal Ions/ Mi nute 
Million Gallons/ Dav 
Pou nds ol Alum inu m 
Pounds of Brass 
Pounds ot Brick 
Pounds of Cast Iron 
Pounds of Concrete 
Pounds of Copper 
Pounds of Cork 
Pounds of Glass 
Pounds of Gold 
Pounds of Hardwood 
Pounds of Ice 
Pounds ol Lead 
Pounds of Sliver 
Pounds of Softwood 
Pounds olSieel 
Pounds of Waier 
Cubic Onli meters 
Cubic Feet 
Cubic meters 
Cubic Yards 
Gallons (US.) 
GalJons [Imp.) 
Liters 
Mil-Feei 
Drams (liquid] 



To Conve'i 



MuliipJy by 



To Gel. 



Cubic Inches 
Cubic Inches 
Cubic Inches 
Cubic U«iprs 
Cubic Meiers 
Cubic Meters 
Cubic Meiers 
Cubic Meters 
Cubic Meiers 
Cubic Meiers 
Cubic Meiers 
Cubic Meters 
Cubic Meters 
Cubic Meiers 
Cubic Tons 
Cubic Tons 
Cubic Yards 
Cubic Yards 
Cubic Yards 
Cubic Yards 
Cubic Yards 
Cubic Yards 
Cubic Yards 
Cubic Yards 
Cubic Yards 
Cubic Yards 
Cubic Yards/ Minute 
Cubic Yards /Minute 
Cubic Yards/Minuie 
Cunils (limber) 
I Cunils (limber) 
Cups{Cdn.} 
Cups (US.) 
Cups (measuring) 
Cups (measuring) 
Cups (measuring) 



Dal Ion 

Days 

Degrees (angle] 

Degrees (angfe) 

Degreei^ (angle) 

Degrees (angle) 

Degrees (angle) 

Degrees/Second 

Degrees/Second 

Degrees/Second 

DeitaJiler(dkI] 

Dekaliter (did.) 

Dekaliter (dkl.) 

Drams (dr.) (avoirdupois) 

Dtams(dr ap)(apoihecarie^J 

Drams (apolhecaries ] 

Drams (apoihecaries) 

Drams lapoihetaries') 

Drams(fl. dr)(li<guid}(avoirdupois) 

Drams (3iqu id) (avoirdupois) 

Drams (liquid) (avoirdupois) 

Drams (avoirdupois) 

DTams(lLquid)(Brilish) 

Drams {hqu id) (Briiish) 

Drams(1>qu[di(Qriiish) 

Drops (Cdn. Hospital) 

Drt9S[Cdn. Hospital) 

Dynes 

Dynes 

Dynes 

Dynes 

Dynes 

[^nes/Cenii meter 

E^nes/Square Centimeter 

Dynes/S<iuare Cenii meter 

Dynes/ Square Ceniimeier 

Dyncs/Squaje CentimeEer 



0.55-1 

0.03463 

0.01732 

IxlC 

35,31 

S1023 

I.3DS 

264.2 

220 

1000 

2113 

1 159 A 

[057 

880.1 

40 

1.1327 

27 

45.656 

76456 

202 

168 2 

764.5 

16159 

807.9 

1345 5 

672.7 

0.45 

3.367 

12 74 

1000 

2.83168 

227.0 

236.0 

8 

0^ 

16 



Ounces (liquid) 
Pinis (US. liquid) 
(Quarts (DS liquid) 
Cubic Centimeters 
Cubic Feel 
Cubic Inches 
Cubic Yards 
Gallons (US.) 
Gallons (Imp.) 
Liters 

Pirns (US. liquid) 
F^nls (Imp liquid) 
Quarts (US liquid) 
Quarts (Imp. liquid) 
Cubic FeeJ 
Cubic Melees 
Cubic Feet 
Cubic Inches 

Cubic Meters 

Gallons (US.) 

Gal Ions (Imp.) 

Liters 

Pinis (US. liquid) 

Quarts (US. liquid) 

Pints (Imp. liquid) 

Quarts (Imp liquid) 

Cubic Feet /Second 

Gallons/Second 

Liters/Second 

Cubic Feer 

Cubic Meter? 

Milliliters 

Milliliters 

Ounces (liquid) 

Pints (iiqu id) 

Tablespoons 



D 



1.650 - 10"' 
S6400 

Lnn 

60 

0.01111 

0.0l74S(orn/]e0) 

3600 

0.01745 

0.1667 

0.OO277S 

2.642 

3 J 729 

1,135 

27.3437 

60 

3888 

0.1371429 

0.125 

0.0625 

0.2256 

3 6967 

I77IS 

0.217 

0.961 

3.552 

0.01 

05 

i.020xias 

10" 

!!>» 

7.233 X ]0^ 

2.248x10* 

0.01 

10* 

9.869x10^ 

2.953x10^ 

4.015)110- 



Grams 
Seconds 
■Grads 
Minutes 
Quadrants 
Radians 
Seconds 
Radians/Second 
Revolulions/Mlnuie 
Revolu lions/Second 
Gallons (US.) 
Gail ons [Imp.) 
Pecks 
Grains 
Grains 
Grams 

Ounces (avoiTdupois) 
Ounces (apothecaries) 
Ounces 
Cubic Inches 
Milliliters 
(jrams 
Cubic inches 
Drams (US. liquid) 
Mil Millers 
Teaspoons 
Milliliters 
Oams 

Joules/Ceniimeter 
Joules/ Meter (Newtons) 
Poundals 
Pounds 

Ergs/Squate Millimeter 
Bars 

Atmospheres 
Inches ol Mercury (at 0* Q 
Inches of Waierial4*'C) 



EIJs 
Ells 
Ergs 

E^ 

Ergs 

Ergs 

Ergs 

Ergs 

Ei^s 

Ergs /Second 

Ei^/Second 

Ergs/Second 

Ergs/Second 

Ergs/ Second 

Ergs/Second 



114.30 

45.0 

9,480x10'! 

1.0 

7.3756103x10" 

0.2389 xll>= 

1.020x10' 

3,7250x10" 

W 

0.2778x1 0^1 J 

5.688x10* 

4,427 X 10* 

7 3756 X 10- 

1.341 X [0'" 

1,433x10' 

10-'" 



Centimelers 

Inches 

BTL' 

Dyne-Ceniimeters 

Fool- Pounds 

Gram-Calories 

Grain-CeniLmelers 

Horsepower-Hou rs 

Joules 

Kilow all -Hours 

BTU/ Minute 

Fool- Pounds/Minute 

Foot- Pounds/Second 

Horsepower 

Ki logram-Calories/MJ n u le 
KilowaiEs 



To Convert 



Mull I ply bv 



To Get. 



Faradav? 

Faradays 

Faradays/Second 

Fahrenheit 

Fiaihoms 

Fathoms 

F^ 

Feet (French measure) 

Feel (US. survey, limiled use) 

Feel 

Feet 

Feet 

Feet of Waiei 

Feet of Waler 

Feel of Waier 

FeelofWaier 

Feet of Wafer 

Feet/Minule 

Feel/ Minute 

Feel/Minute 

Feet /Minute 

Feet /Second 

Feet/Second 

Feel/Second 

Feel/Second 

Feel /Second 

Feel /Second 

FiTkins 

FiikinE 

Fool- Pounds 

FixJi- Pounds 

Fool-Pounds 

Fool-Pounds 

Foot-pounds 

Foot- Pound 5 

Fool-Pounds 

FoQi- Pounds/ M i nute 

Ff>ol- Poun ds/M inu le 

Foot-Pou n ds/M mute 

Foot-Pou nds/Seco nd 

Foot- Pounds/Second 

Foot- Pounds/Seco nd 

Foot- Pounds/Second 

Fijoi- Fo u nd^/Second 

Furiongs 

Furlongs 

Fu rlongs 

Fu riongs 

Furlongs 



Farads 



IC' 



Microfarads 



Gallons (sal.) 

Gallons 

Gallons Imperial 

Gallons U.S. 

Gallons (US.) 

Gal[ons (US J 

Gallons [US.) 

Gallons [US.) 

Gallons (US,) 

Gallons (US.) 

Gallons (US.) 

Gallons (US.) 

(gallons (Imp,) 

Galkins(lmp.) 

GaE)ons(lmp.) 

Gallons (Imp.) 

Gallons (Irnp.) 

Gallons (Imp.) 

GalLons(]mp.) 

Gallons(ln^.| 

Gallons (US,) ol Waler 

Gallons (Jnip)of Water 

Gausses 

Gausses 

Gausses 

Gilberts 

Gilbens/Cenii meter 

Gilbens/Ceniimeier 

Gill ^i.) 

Gill 

Gil 

Gill 

Grade 

Grads 

Grains (troy or apothecaries'; 

Grains 

Grains 

Grains 

Grains /US Gallon 

(jrains/Imp Gallon 

Grains/ US. Gallon 

Grams (g.) 

Grams 

Grams 



26 30 

9.649 X 10* 
9 649x10* 
(F - 32) X 5/9 
6 

1.828804 
0.3048 
0.324841 
3048006 
1.2x10^ 
1.645x10^ 
! 894 X ICM 
0.02950 
0.8526 
0.03048 
62 43 

4335 
0.5080 
0.01 S29 
0,3048 
0.01136 
30.48 
1.097 
0.5921 
18,29 
0.6818 
0.0LI36 
9.0 
40,91 

!286x|(^ 
1.356x10' 
0.3238 
5.0505x10' 
1.356 
0.1383 
3766x10' 
0,01667 

3.030 xicy* 

2.2597 >i 10^ 

4.6263 

0.07717 

1.818x10^^ 

0.0194S 

1 355x10^ 
660 

201.168 
0.135 

40 

2?a 



8 

4 

1.2009 

0.8327 

3785 

0.1337 

231 

0.0038 

1034 

3.785 

32 

128 

4545.6 

0.1606 

277 42 

0.00456 

123977 

4.5456 

38.43 

160 

6.9489 

8.3453 

6.452 

10^ 

6,452 X 1 0* 

0.7958 

2.021 

79.58 

142.07 

7.219 

4 

0.118 

0.01571 

0.90 

1.0 

64 799 

2.286 xlfrJ 

0.04167 

17.118 

M.2S6 

142.86 

980.7 

15.432 
9.807x103 



Ampere-Hours 

Coulombs 

Amperes (absolute) 

Celsius 

Feel 

Meiers 

Meters 

Meters 

Meters 

Mils 

Nautical Miles 

Siaiuie Miles 

Atmospheres 

Inches of Mercury 

Kilograms/ Square Centimeter 

Pounds/Square Feel 

Pounds/Square Inch 

Ceniimeiets/Second 

Kilometers/Houf 

Meiers/Minule 

Miles/ Hoy I 

Cen limaeis/Second 

Kilometers/ Hour 

Knols 

Meiers/Minule 

Miles/ Hour 

Miles/Minute 

Gallons 

Uters 

Briti^ Thermal Units (BTU] 

E^s 

Gram-Calories 

Horsepower-Hours 

Joules 

Kilogram-Meters 

Kilowatl- Hours 

Foot- Pounds/Second 

Horsepower 

Kilowairs 

BTU/ Hour 

BTU/Minule 

Horsepower 

Kj log ra m -Calories/Minuie 

Kilowaits 

Feel 

Meiers 

Miles 

Rods 
Yards 



m 



c 








Pinis (liquid) 

Quarts (liquid) 

U.S. Gallons 

Imperial Gallons 

Cubic Cenii meters 

Cubic Feet 

Cubic Inches 

Cubic Meiers 

Drarns (liquid) 

Liiers 

Cnis (liquid) 

Ounces (US. liquid} 

Cubic Cenlimeters 

Cubic Feet 

Cubic Inches 

Cubic Meters 

Drams (liquid) 

Uers 

Gills (liquid) 
Ounces (Imp. liquid) 

Pounds ol Wafer 

Pounds of Waler 

Lines/Square inch 

Webers/Square Ceniimeier 

Webers/Square Inch 

Ampere -Turns 

Ampere-Tums/Cnch 

An pere-Tums/Meiei 

Cubic Ceniimeiers 

Cubic Incfies 

Ounces (US. liquid) 

Liters 

Radians 

Degrees (angfe) 

Grams (avoirdupois) 

Milligrarns 

Ounces (avoirdupois) 

Pennyweight (Iroy) 

Parts/ Mil lion 

Parts/ MUlion 

Pounds/Million Gallons 

D>'nes 

Gra[ ns 

Joules/Centimeler 



c 
o 



c 

3 





c 



I 



U 



e 
o 




To Converi. 


Multiply by. 


To Get 




Grams 


9.B07xll>' 


Newioru 




Grams 


0.03527 


Ounces (avoirdupots) 




Grams 


0.03215 


Ounces (troy) 




Grams 


0.07093 


Poundals 




Grams 


0.002205 


Pounds 




Gram-CaJories 


3.9683^(0^ 


BlU 




Gram-Calorie? 


4.1868 x!0- 


Ergs 




Gram-CaJones 


3.0SBO 


Foot-Pounds 




Gram-CaJories 


1.5595 k 10* 


Horsepower- Hours 




Gram-Calories 


1.1630x10* 


Kilowatt- Hours 




Gram-CaloTies/S*co nd 


M.286 


BlU/Hour 




Gram-CenTimeiers 


9.297x10* 


BTU 




Gram-Cenii meters 


9S0.7 


Ergs 




Grarn-C^nnmeiers 


9.807 XI fr* 


Joules 




Gram-CeniJtneTers 


2.3-13x10* 


K Jlogram-Cal ories 




Gram-Ceniirrwiers 


10^ 


Kilogram-Meters 




Grams/Cenii meter 


5.6x10^ 


Pounds/ fnch 




Grams/Cubic Ceniimeier 


62 43 


Poijnds/Cubic Feet 




Grams/Cubic Cent Irrteier 


0.03613 


Pounds/Cubic Inch 




Grams/Cubic Centimeter 


3.405 * 10- 


Pounds/Mi 1-Foot 




Grams/Liier 


58.417 


Grains/Gallon (US) 




Grams/Liier 


1000.0 


Parts/Mil Uon 




Grams/bWr 


8,345 


Pounds/1000 Gallons 




Grams/Ller 


0.062427 


Pounds /Cubic Feet 




Grams^Square Centime er 


2.0481 


Pounds /Square Feet 




H 




Hand 


10.1 fi 


Centimeters 




Hectares 


2.471 


Acres 




Keciares 


L076xlO^ 


Square Feet 




Hectoliter (hi.) 


26.41B 


Gallons 




HecToiiter 


2.838 


Bushels 




Hogsheads (Briti^) 


10.114 


Cubic Feel 




Hogsheads (US.) 


8 42184 


Cubic Feel 




Hogsheads (US) 


63.0 


Gallons (US.) 




Hogsheads (US.) 


52 4 


Gdlons{lmp,) 




Hogsheads (US.) 


336.4 


Liters 




Horsepower 


1.014 


Horsepower metric 




Horsepower (ineirlcl 


0.9863 


Horsepower 




Horsepower 


42.44 


BTll/Minute 




Horsepower 


33000 


Fool- Pou nds/ Mi nuie 




Horsepower 


550 


Foot- Pounds/Second 




Horsepower (metric) 


542,5 


Fool- Pounds/Second 




Horsepower 


1068 


Ki It^rarn-Calories/ Minute 




Horsepower 


0.7457 


Kilowatts 




Horsepower (boiler) 


33479 


BTU/ Hour 




Horsepower (boiler) 


9.803 


Kilowatts 




Horsepower Hours 


2547 


BTU 




Horsepower Hours 


2.6845x10'^ 


Ergs 




Horsepower Hours 


1.98x10* 


Fool-Pounds 




Horsepower Hours 


641190 


Gram-Caiones 




Horsepower Hours 


2.6845x10* 


Joules 




Horsepower Hours 


2.737 X 10^ 


KLlogram-Meiers 




Hours 


0.04167 


Days 




Hours 


0.005952 


Weeks 




Hundredweighisfcwt.) (gross or long) 1 1? 


Pounds 




Hundredweighls (gross or long) 


50.802 


Kilograms 




Hundredweights (gross or Iwig) 


05 


Tons (iong) 




HiindredweJghts(nelcwi)(r>ei or short) 1600 


Ounces (avoirdupois) 




H[indredweig(ns(nei or short) 


100 


Pounds 


- 


Hundredweights (n el or short) 


45.359 


Kilc^rams 




Hundredweights (nel or short) 


0453592 


Tons(me[ric) 




Hundredweighls(nei or short) 


0446429 


Tons Qon^ or i^ross) 




1 




Inches 


2.S40 


Centimeters 




Inches 


1.578x10^ 


Miles 




Inches 


1000 


Mils 




Inches 


6 


Picas (typography) 




Inches 


72 


Points (typography) 




Inches 


2.778x10? 


Yards 




Inches of Mercury 


0.03342 


Atmospheres 




Inches of Mercury 


1.133 


Feet oi Water 




Inches of Mercury 


0.03453 


Kilograms/ Square Centimeter 




Inches of Mercury 


70.73 


Pounds/Square Foot 




Inches of Mercury 


0.4912 


Pounds /Square inch 




Inches of Water fat A" C) 


2.458x10^ 


Atmospheres 




Inches o! Water (at ^'Q 


0,07355 


Inches oi Mercury 




Inches of Water (At 4^0 


2.540 X 10= 


Kilc^ran^Square Cenlimet-er 




Inches of Water (atrq 


0.5781 


Ounces/Square Inch 


1 


Inches of Water (at fl"Q 


5.204 


Pounds/Square Foot 




Inches ofWater (at 4*q 


03613 


Founds/S(Hjare Inch 




International Amperes 


9998 


Amperes (absolute) 




International Volts 


1.0O03 


Voirs (absolute) 




International Volts 


1 .593 * lO" 


Joules (absolute) 




International Volts 


9,654x10* 


Joules 




J 1 




Joules 


9.478x10- 


BTU 




Joviies 


10' 


Ergs 




Joules 


0.7376 


Foo[ -Pounds 




Joules 


2,389x10- 


Kilogram-Calories 




Joules 


0.1020 


Kilogram-Meters 




Joules 


2.778 X l(^■ 


KlIo wait-Hours 




Joules/Cfntirneter 


1,020x10* 


Grams 




Joules/Centi meter 


10' 


Dynes 





To Converl 



Muhiplv by 



To Gel, 



Joules/CenliEneler 
Joules/Centimeter 
JouEes/Centimeter 



100.0 
723.3 
22.48 



Leagues (Imemacionai nautical) 

Leagues (UK nautical) 

Leagues (US. nautical) 

Leagues 

Leagues 

Leagues 

Legal SubdivLSLons (Cdn } 

1-egal Subdivisions (Cdn.) 

Lighi Years 

Light Years 

Lines/Square Centimeter 

Lines/Square Inch 

Unes/Square Inch 

Lines/Square Inch 

Lines/Square Inch 

Links (Engineers s) 

Links (Engineers's) 



5.556 

5.559552 

A 828032 

15.&40 

3 

5280 

40 

0.161S742 

9.45091 n 10'- 

5,9x10'^ 

1.0 

0.1 550 

i.ssomo^ 

10* 

1.550 xlO^ 
010 
20.1168 



Newions 
Poundals 
Pounds 



K 


Kilderkins 


17 


Gallons 


Kilderkins 


77.23 


Liters 


Kilogram-Calories 


3.968 


BTU 


Kili^ram-Calories 


30S8 


Foot-Pounds 


Kilogram-Calories 


1.560x10^ 


Horsepo^ver- Hours 


Kilogram-Calories 


4186 


Joules 


Krlogram -Calories 


4.ISG 


RHojoules 


Kilogram-Cafcones 


426,9 


Kilogram-Meters 


Kilogram-Calories 


1.163). 10-^ 


Ktiowan -Hours 


Kilogram -Meters 


9.294 X !0^ 


BTU 


Kilogram-Meters 


9.S04 X 10" 


Ergs 


Kilc^ram-Meters 


7.233 


Fool -Pounds 


Kilc^ram-Meters 


9.804 


Joules 


Kilogram- Meters 


2.342 X 10^ 


Kilogram-Calories 


Kilogram- Meiers 


2.723 X H>« 


Kilowatt- Hours 


Kilograms 


980665 


Dynes 


Kilograms 


09807 


Joules/Cenii meter 


Kilograms 


9. 807 


NewtOFis 


Kilograms 


70.93 


Poundals 


Kilograms 


2,2046226 


Pounds 


Kilograms 


0.0685 


Slugs 


Kilograms 


9.342 X 10- 


Tons Oong) 


Kilograms 


1.103 xlOi 


Tons (short) 


Kilograms/Cubic Meter 


0.06243 


Pounds/Cubic Feet 


Kilograms/Cubtc Meter 


3,613x10^ 


Pounds/Cubic Inch 


Kilograms/Cubic Meter 


3.405)1 10"^ 


Pounds/ Mil Fool 


Kilograms /MeEer 


0.6720 


Pounds/ Feel 


Kilograms/Square Centimeter 


9S0665 


Dynes 


Kilograms/Square Centimeter 


0.9678 


Atmospheres 


Kilograms/Square Ceniimeier 


32.81 


Fee[ ot Water 


Kilograms/Square Ceniimeier 


28 96 


Inches oi Mercury 


Kilograms/Square Ceniimeier 


2048 


Pounds/Square Foot 


Kilo grams/ Square Cenli meter 


14.22 


Pounds/Square Inch 


Kilograms/Square Meier 


9.678x10* 


Atmospheres 


Kilograms/Square Meter 


98.07 X iO^ 


Ears 


Kilogr^ms/Squdre Meter 


3.281 X !0J 


Feet oJ Water 


Kilograms/ Square Meter 


2 896x10^ 


Inches of Mercury 


Kilograms/ Square Meter 


9.806650 


Pascals 


Kilograms/Square Meier 


0.2048 


Pounds/Square Fool 


Kilograms/Square Meier 


1.422 xllH 


Pounds/Square Inch 


KiJograrns/Square Millimeter 


10^ 


Kilograms/Square Meter 


Kilolines 


1000.0 


Maxwells 


Kilometers 


^2&] 


Feet 


Kilometers 


3.937 X 10* 


Inches 


Kilometers 


0.621371 


Miles 


Kilometers 


1094 


Yards 


Kilometers/ Hour 


27.78 


Cenii meiers/Second 


Kilometers/ Hour 


54.68 


Feet/Minute 


Kilometers/ Hour 


0.9113 


Feet/Second 


Kilometers/ Hour 


0.5396 


Knots 


Kilometers/ Hour 


16.67 


Meters/Minute 


Kilo meters/ Liter 


2.352N58 


Miles/Gallon (US.) 


Kiiomeiers/ Liter 


2.8248094 


Miles/ Gal ion Omp.) 


Kilowatts 


56.92 


BILI/Mirule 


Kiiow^tS 


44253,7 


Fool-Pou nds/ Mi n ute 


Kilowatts 


736.7 


Fooi-Pou nds/Second 


Kilowatts 


1.341003 


Horsepower 


Kilowatts 


14.34 


Ki 1 ogram-Calories/ Min u le 


Kilowatt- Hours 


3413.10 


BTU 


Kiio wall- Hours 


3.60x10" 


Erg« 


Kilowatt- Hours 


2.656x10^ 


Fool-Pounds 


Kilowatt- Hours 


859850 


Gram-Calc^ies 


Kilowatr-Hours 


1.341 


Horsepowe r- H ou rs 


Kilowatt- Hours 


3.6x10* 


Joules 


Kilo wait-Hours 


3.671x10^ 


Kilogram-Meters 


Kilowatt- Hours 


3.53 


Lbs. ofWalerevapdat2l3F 


Kilowatt- Hours 


22 75 


"" raised from 62 10 212F 


Knots 


6080 


Feet /Hour 


Knots 


1.689 


Feet/Second 


Knots 


1.8532 


Kilometers/ Hour 


Knots 


1 151 


Statute Miles/ Hour 


Kncis 


2027 


YanJs/Houi 



Kilometers 

Kiiomeiers 

Kilometers 

Feel 

Miles (approx.) 

Yards 

Acres 

Square Kiiorr>eters 

Kilometers 

Miles 

Gausses 

Gausses 

Webers/ Square Centimeter 

Webers/ Square Inch 

Webers/ Square Meter 

Chains 

Centimeters 















llfi 


To Convert; 


Motlipiv by 


To Get 


To Convert. 


Mulnply by 


To Gel. 


Links fEngineers's) 


12.0 


Inches 


Noggins 


LO 


Qt\S 


Links (Surveyors's) 
Liiers 


7 92 
0.02S3S 


Inches 

Bushels (US dry) 


Noggins 


M2.1 


Milliliters 











Ulers 


1000 
0.03531 


Cubic Cenlimeiers (cc.) 
Cubic Feet 








Ounces (oz.) {avoi rdupois) 


IS 


Drams 


Licers 


61,025 


Cubic Inches 


Ou Rces (oz } (apothecaries ) 


S 


Drams 




Liters 


1 308x10' 


Cubic Yards 


Ounces (avoirdupois) 


^137.5 


Grains 




Liters 


0.2642 


GaLlonsfUS liquid) 


Ounces (oz.l)[Iroy or apothecaries) 480 


Grams 




Ulers 


0.21999 


Gallons (Imp liquid) 


Ojjnces (avoirdupois) 


28 350 


Grams 




Uters 


2.1133 


Pinls [US. liquid) 
Pints (Imp. liquid) 


Ounces (troy or jpolhecaries') 


31.103 


Grams 




Liters 


1.75969 


Ounces (Iroy or apothecaries') 


20.0 


Pennyweights 




Liiers 


1 0567 


Quans (US. liquid) 


Ounces (avoirdupois) 


0.0625 


Pounds 




Liiers 


0.879S3 


Quarts (Irnp hquKl) 


Ounces { a vo] rd upo is) 


09tf5 


Ounces (troy) 




Liiers 


0.908 


Quarts [drvl 


Ounces (troy) 


1. 09714 


Ounces (troy) 




Uleis/Mmule 


S.SfiSxlfr' 


Cubic Feel/ Second 


Ounces (avoirdupois) 


2 3319x^0^ 


Metric Tons 


» 


Uiers/MinuTe 


4 4033 k lO-^ 


Gallons (USySecond 


Ounces US. (liquid) 


I.Wl 


Ounces British (liquid) 


C 


Lilers/Minnie 


3.6665x10' 


Gallons jImDj/Second 


Ounces Brilish (liquid) 


0.961 


Ounces US (liquid) 


^ 


Lumens 


0.07958 


Spherical Caridle Power 


Ounces (fl.oz.)(US)(liquid) 


18047 


Cubic Inches 


« 


Lumens 


O00I496 


Walls 


Ounces (US.) (liquid) 


29 573 


Miihliieis 


St 


Uimens/Squace Fool 


t 


Foot Candles 


Ounces (Nquid) 


0.125 


Cups 


g 


Lumens/Square FooJ 


10.76 


Lumens/Square Meter 


Ounces (liquid) 


0.0296 


Liters 


Lux 


0.0929 


1 

Fcxji Candles 


Ounces (Bniish) (liquid) 
Ounces (Bri r ish} (1 1 quid ) 


1.734 
28 412 


Cubic Inches 
Milliliters 




M 








Ounce? /Square Inch 


4309 


Dvnes/Souare CenhmeTer 


Maxwells 


0001 


KjJoJmes 




P 


^j- 1 ■ ' ^i-rr XXX.B ■_■■_■ L ^ •^_f 1^ 1 1 h ' ' ■ ■ ^ L^^a 


MuxvjgWs 


10^.001 


Webers 






3 


MegdJines 


10^ 


Maxwells 


Pascals 


1.0 


Newions/Square Meier 


Megohms 


10^^ 


Microhms 


Pascals 


0.10197 


Kilograms/Square Meter 


\1efers 


3.2808359 


Feet 


Pascals 


0.020886 


Pounds/Square Foot 





Meters 


39 37 


Jnches 


Pascals 


145 03774 


Pounds/Square Inch (psi) 




Meiers 


5.396^ m' 


Najtical Miles 


Parsecs 


19x10'- 


Miles 


■M 


Wiweis 


6.214x10' 


Statute Miles 


Parsecs 


3.084x10'^ 


Kilometers 


"S 


Meiers 


1.0936133 


Yards 


Farts/ Mil lion 


0584 


Grains/Gallon (US ) 





Meiers 


M79 


Varas 


Paris/ Mi II ion 


0.07016 


Grains/ Gal Ion (Imp.) 


Hefers/Uiniite 


0.05 468 


Feel /Second 


Paris/ Mi II ion 


8-345 


Pounds/ Million Gallons (US.) 




Meiers/ Minute 


006 


Kilometers/ Hour 


Pascals (Newtons/Square Meier) 


1.45136 x!0'' 


Pounds/Square Inch 




Meiers/ Minute 


0.03238 


Kno\s 


Pecks (pli.K British} 


554.6 


Cubic Inches 




Meters/Minuie 


0.03728 


Miles/ Hour 


Pecks (British) 


9.09190L 


Liiers 




Meiers/Second 


196.3 


Feel/Minuie 


Pecks (US) 


0.25 


Bushels 




Meiers /Second 


36 


Kilometers/ Kour 


Pecks (US,) 


537.605 


Cubic Inches 




Meters/Second 


2.2369363 


Miles/Hour 


Pecks (US.) 


8,809582 


Ulers 




Meters/Second 


0.03728 


Mil«s/Minure 


Pecks 

F~b k 


Ifi 


Pints 




Merer- Kilograms 


9.S07X10' 


Centimeter^ Dynes 


Pecks 


8 


Quarts 




Meier- Kilograms 


10* 


Cen 1 1 mete r-Grams 


Penny\^'eight5(dwl )([roy) 


24 


Grains 




Meier- Kiiofirams 


7.233 


Pound-Feel 


Pennyweights (troy) 


1.55517 


Grams 




Mfcrons 


10' 


Meiers 


Pennyweights (iroy) 


O.CS 


Ounces (troy) 




MiJes (UK. Nautical) 


1.853184 


Kitomeiers 


Pennyweighis (troy) 


-1.1667 xlfr^ 


Pounds (troy) 


^ 


Miles |US Naurkal) 


1 1 507794 


Miie&(5iatuie) 


Perch (French area ineasure) 

■1 


34.18894 


Square Meiers 


IS 


Miles (US. Naulicat) 


6,076.11549 


Feet 


re!rograds(sawn limber) 


165.0 


Cubic Feet 


SP 


MtFes (Siaiute) 


0,8689762 


Miles{US. Naulical) 


Per rograd^ {sawn umber) 


4.&722S 


Cubrc Meters 





Miles {Slaiute) 


5280 


1 J 

Fwl 


Pi<as (typography) 


0. 16667 ('/fij 


Inches 


"3 


Miles (Slaiute) 


S 


Furloncs 


Picas 


0.4233 


Cenlimeiers 


Wiles (^Utulei 


6.336-10' 


Inches 


Pints (liquid) 


473.2 


Cubic (Centimeters 


1 


Wiles (Siatuie) 


1.609344 


Kilometers 


Pmis (liquid] 


28.875 


Cubic Inches 


Miles 


1760 


Yards 


Pi nts (liquid) 


2 


Cups 


e 


Miles/Hour 


44.70 


Cen 1 J meiers/Secon d 


Pints (liquid) 


128 


Fluid Drams 


^ 


Miles/ Hour 


88 


Feei/Minule 


Pmis (liquid) 


16 


Fluid Ounces 


^ 


Mites/ Hour 


1 457 


Feet /Second 


Pints (liquid) 


4 


Gtlls 


V 

u 


Miles/ Hour 


0S6&4 


Knots 


Pints (liquid) 


0.4732 


Uters 


Miles/Hour 


26.82 


Meiers/Minuie 


Pints (dry) 


33.500 


Cubic Inches 


Miles/Hour 


4470 


Meiers/Second 


Pints (dry) 


5510 


Liiers 


MiJes/Minule 


2682 


Centi inelers/Second 


Planck s Quantum 


6.624 xlO^' 


Erg-Seconds 


Miles/Winute 


88 


^^ ■ ■ ^ ■ ■ ■ ^ ^^ ^^ ^^^ ^^ ^^ ^^ ^^^ 

Feel/Second 


Points (typography) 


0.08333(f/ij> 


Picas 


w 


Wjles/Ministe 


60 


Miles/Hour 


Poise 


1 00 


Grams/Ce nl imete r-Seco nd 


Mil-Feei 


9 425x10- 


Cubic Inches 


PoundaJs 


13826 


Dynes 


i 


Milliers 


1000.0 


Kilosrams 


Poundajs 


14.10 


Grams 


Milligram (mg.) 


0.01543236 


Grains 


Poundals 


0.3383 


Newions (Joules/Meier) 


8 


Milligram 5/ Liler 


1.0 


Parts/ Million 


Poundals 


0OI4IO 


Kilograms 


e 


Milliliters (mL) 


1,0 


Cubic Cenlimeiers 


Poundals 


03108 


Pounds 


MillJIiiers 


271 


Drams (liquid) 

Minirns 


Pound- Feel 


1.356x10' 


Omi meter- Dynes 


^* 


MMIihiers 


16.231 


Pound -Feel 


13825 


Centimeter-Grams 


V 


Milliliters 


0.061 


Cubic Inches 


Pound -Feel 


0.13325 


Meier-Kilograms 


s 


Millimeiers 


0394 


Inches 


Pounds (lb) (avoirdupoa} 


16 


Ounces (01] (avoirdupois) 


s 


Million Gallons(LIS)/Day 


1.54723 


Cubic Feel /Second 


Pounds (avoirdupois) 


14.5833 


Ounces (troy) 


\^iUion Gallons (ImpyDay 


1.85815 


Cubic Feet /Second 


Pounds (avoirdupois) 


L2l52a 


Pounds (troy) 


s 


Mils 


2 540xiO' 


On n meters 


Pounds fib |.)ilro>l 


12 


Ounces (02. [.)(troy) 


2 


Mils 


8.333 X la^ 


Feer 


Pounds flroy) 


13 1657 


Ounces (avoirdupois) 




Mils 


001 


Inches 


Pounds (I roy) 


0.S22S6 


Pounds (avoirdupois) 


Mila 


2.778 X 10^ 


Yards 


Pounds (avoirdupois) 


256 


Drarns 


Mirer's IrKhes 


1 5 


Cubic Feet/Minule 


Pounds (avoirdupois) 


7000 


Grains 


Minims (Brilish) 


059192 


Cubic Cent 1 merer 


Pounds (avoirdupois) 


453 592370 


Grams 


,P 


Mjniins{US. Liquid) 


1 0408 


Mtnam^lBnttsh) 


Pounds ^avoirdupois) 


4 AAA 


Newton s (Joules/Meter) 





Minims [US. liquid) 


0.061612 


^ r 

Cubic Cenlimeier 


Pounds (avoirdupois) 


32.17 


Poundals 


^^^ 


M inures {angle} 


0.01667 


Decrees 


Pounds (avo ird u pois) 


0.0005 


Short Tons 


^ 


Mtnuies (angle) 


1.852x10' 


•J 

Quad rams 


Pounds ft roy) 

T~b J ^ L 


5760 


Grains 


J 


M mules {angle) 


2.909 X 10' 


Radians 


Pounds (troy) 


373.24177 


Grams 


Winuies (angle) 


600 


Seconds 


Pounds (troy) 


240.0 


Pennyweights (tn^y) 


S* 


Wyriagrams 


100 


Kiloflfam^ 


Pounds (troy) 


3 6735X1CM 


Tons (long) 


Mynameiers 


10.0 


^_i 
Kfclomelers 


Pounds (iroy) 


3.7324 X 10' 


Tons (metric) 


i 


Myriawatts 


10.0 


KHowaTTs 


Pounds [:ro>1 
Pounds/Cubic Fee! 


4.1313x10^ 
0.0 f 602 


Tons (short) 

Grams/Cubic Centimeter 




N 








Pounds/CLth]^ Fe**t 


5787x10" 
5.456x10^ 


Pounds/Cubic Inch 
Pounds/Ml I-Fool 


#-^ 


Nepers 


8.686 


Decibels 


Pounds/Cubic Feel 


\^ 


Ntfwions 

U 1 


0.2248 


Pounds 


Pounds/Cubic Inch 


1728 


Pound/ Cubic Foot 


The 


Newiuns 

Newions/Square Meter 


10^ 
1.0 


Pascals 


Pounds/ Foot 
Pounds/ inch 


1.4S8 
378 6 


Kilc^ams/ Meter 
Grams/Cenli meter 
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1 
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ToConverd 


Mulriplv bv: 


To Gel 




PoLinds/MiUFooi 


2.306x10^ 


Cranib.'Cutnc Ccnlimeler 




Pounds/Square Fool 


4.725 If 10- 


Atmospheres 




Pounds/Square Fool 


O.OIS02 


Feet o^ Water 




Pounds/Square Foot 


O.OMH 


Inches ol Mercury 




Pounds/Square Fool 


4.382 


Kilograms/Square Meier 




Pounds/Square Foot 


47 88026 


Pascals 




Pounds/Square Foot 


6.944 X lO' 


Pounds/ Square Inch 




Pounds/Square Inch 


0.06804 


Atmospheres 




Pounds/Square Inch 


2 307 


Feet ol Water 




Pound5 /Square [rich 


2.036 


Inches ol Mercur}' 




Pounds /Square Inch 


703.1 


Kilo^rams/Square Meter 




Pounds /Square Inch 


6894.757 


Pascals 




Pounds/Square Jnch 


144 


Pounds/Square Foot 




Pounds ol Wafer 


00160179 


Cubic Feet 




Pounds olWaler 


27.68 


Cubic Inches 




Pounds o! Waier 


0.1198 


Gallons (US) 




Pounds of Waler 


0.09975 


(jail ons (Imp.) 




Pounds of Waier/M mute 


2 679x10' 


Cubic Feel/Second 




Q 




Quadranrs {angl^) 


900 


Degrees 




Quad Tan rs {angle] 


5400.0 


Minutes 




Quad rams (angle) 


1 571 


Radians 




Quadrants (arr^e) 


3 24x10^ 


Seconds 




Quarlers 


12 701 


Kilograms 




Quarters 


2.0 


Stones 




QuarisCqt.) {liquid) 


32 


Ounces 




(Juarts (Irquid) 


256 


Drams 




Quarts [tiqu id] 


25 


Gallon-. 




Quarts US. {dry} 


969 


Quaris Bniish 




Quarts Brkish {drv) 


1032 


Quarts US 




Quarts US. {liquid) 


0.S33 


Quails Brilish 




Quarts British {liquid] 


1201 


Quarts US. 




Quarts British 


69.354 


Cubic Inches 




Quarts (US ) (dry) 


67.201 


Cubic Inches 




Quarts (US.) (dry) 


] lOi 


Liters 




Quatts(US.){liqtiLd) 


0.03342 


Cubic Feel 




Quarts (US.) (liquid) 


57 75 


Cubic inches 




Quarts (US.) (liquid J 


946 4 


Cubic Centimeters 




Quarii (US.) (liquid) 


1.238 x1 a- 


Cubic Yards 




Quarts (US,) (liquid) 


0.9463 


Liters 




R 1 




Radians 


57 2958(or 180/ir) 


I>egrees 




Hadians 


3438 


Minutes 




Radidtis 


6366 


(Quadrants 




Radians 


2.063x10^ 


Seconds 




Radidrs/5€cond 


9,549 


RevoluEions/ Minute 




Radian 5/Second 


1592 


Revolu lions/Second 




RevoluiLons 


4 


Quadranrs 




Revolutions 


6 283 


Radians 




Rev'olutions/\iinuie 


6 


Degrees /Second 




RevoJ uf ion s/Second 


360 


Degrees/Second 




RevolufLons/Second 


6 2S3 


Radians/Second 




Rods {Pole or Perch) 


23 


Cbaii:s(GunieTs) 




Rods (Pole or Perch) 


16.5 


Feet 




Rods{Pole or Perch) 


5 029 


Meters 




Rods (Pole or Perch) 


3.3 


Yards 




Roods 


0.I0117H 


Hectares 




Roods 


1210.0 


Square Yards 




S 




Scruples (s. ap.) 


20 


Grains 




Scruples 


1.296 


Grams 




Seconds [angle) 


2.77S - 10^ 


Degrees 




Seconds (angle) 


0,0^667 


Minutes 




Seconds (angle) 


3.087x10- 


Quadrants 




Seconds (angle) 


4 8461x10" 


Radians 




Seclions 


640 


Acres 




Sections 


1.0 


Square Miles 




Sections 


2.589988 


Square Kilometers 




Slugs 


14.59 


Kilograms 




SJugs 


32.17 


Pounds 




Slugs 


12.57 


Steradians 




Square CentLmeters 


1.973 m JCf 


Circular Mils 




Square Cenii meters 


D. 00 1076 


Square Feel 




Square (^nliTneters 


3,861 X 10" 


Square Miles 




Square CeniL meters 


0.1550 


Squarelnche^ 




Square Cent t meters 


1.196)1 10^ 


Square Yards 




Square Feet 


2.2957x10^^ 


Acres 




Square Feet 


1.S33X10- 


Circular Mils 




Square Feet 


929,0304 


Square Centimeters 




Square Feet 


144 


Square Inches 




Square Feel 


3.5870x10" 


Square Miles 




Square Feel 


9.290 X 10' 


Square MilliTneiers 




Square Feei 


0.1 in 


Square Yards 




Square Feel {French measure) 


105 521 


Square Centimeters 




Square Inches 


1.273x10^ 


Circular Mili 




Square Inches 


6.4516 


Square Cenltmelers 




Square Inches 


0069 


Square Feet 




Square inches 


10' 


Square Mils 




Square Inches 


7716x10^ 


Square Yards 




Square Kilometers 
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Acres 




Square Kilometers 


lO'" 


Square Centimeters 




Square KJb meters 


1.0764 k 10" 


Square Feet 




Square Kilomelers 


1.550x10" 


Square Inches 





Tit Convert: 


Multiplv by- 


To Get: 




Square Kilonieiers 


3861 


Square Miles 




Square Kilometers 


1.1960x10' 


Square Yards 




Square Meters 


2.471 X Ifr" 


Acres 




Square Meiers 


10764 


Square Feet 




Square Meiers 


1550.0 


Square Inches 




Square Meiers 


3.861 xlO-' 


Square Miles 




Square Meiers 


1 I960 


Square Yards 




Square Miles 


640 


Acres 




Square Miles 


27 88 X 10" 


Square Feet 




Square Mile? 


2.5S999S 


Square Kjlorrteters 




Square Miles 


3.0976x10' 


Square Yards 




Square Millimeters 


1973.0 


Circular Mils 




Square Millimeters 


0.0D153 


Square Inches 




Square Mils 


1.273 


Circular Mils 




Square Mils 


6.452x10* 


Square Centimeters 




Square Mils 


10" 


Square Inches 




Square Yards 


2 066X 10' 


Acres 




Square Yards 


3361.0 


Square Centimeters 




Square Yards 


9 


Square Feet 




Square Yards 


1296 


Square Inches 




Square Yard? 


8361274 


Square Meiers 




Square Yards 


3.2283 > 10- 


Square Miles 




Stones 


6.3503 


Kilt^rams 




Stones 


14.0 


Pounds 




T 




Tablespoons 


4 


Drams (liquid) 




Tablespoons 


0,5 


Ounces (liquid) 




Tablespoons 


3 


Teaspoons 




Tablespoons 


14.21 


Miilililers 




Tablespoons (Cdn. Hospital) 


150 


Milliliters 




Tablespoons fUK) 


178 


Milliliters 




Tablespoons (US.) 


148 


Milliliters 




Teaspoons 


4 74 


Milliliters ! 




Teaspoons 


0.36667 


Ounces (liquid avoirdupois) 1 




Teaspoons [Cdn Hospiials) 


SO 


Miilililers 




Teaspoons [UK.) 


5.92 


MiJJil Iters 




Teaspoons (US.) 


4.93 


Milliliters 




Tons (gross m ) (gross or long) 


1015.0 


Kilograms 




Tons (t|ross or long) 


2240 


Pounds 




Tons [grosser long) 


1.120 


Tons(netor5horl) 




Tons (gross 0' long) 


1.016 


Tons {meiric) 




Tons (tonne or f.)(meiric) 


1000 


Kilc^rams 




Tons (metric) 


984 


Tons (gross or long) 




Tons (metric) 


1. [023113 


Tons (nel or short) 




Tons (metric) 


2204.623 


Pounds 




Tons (rn. or nei in.}|shori or net) 


2000 


Pounds 




Tons (short or net) 


907.lS4e 


Kili^rams 




Tons (short or net) 


32000.0 


Ounces (avoirdupois) 




Tons(shortoinel) 


29166,66 


Ounces (troy) 




Tons{shortOTneil 


2430.56 


Pounds (troy) 




Tons (shot! or nel) 


89266 


Tons (Jong or gross) 




Tons (short or nel) 


0.90718 


Tons (met Tie) 




Tons (short or nel)/Square Foot 


9765.0 


Kilograms /Squire Meter 




Tons of Water/ 24 Hours 


83 333 


Ptjunubol Water/Hour 




Ton? ol Water/24 Hours 


0.16643 


(gallons (US )/Minu[e 




Tons of WateT/24 Hours 


0.13S58 


(!>allons (Imp.)/ Minute 




Ton? oi Waier/24 Hours 


1.3349 


Cubic Feet/ Hour 




Townships 


36.0 


Sections 




Townships 


93.23957 


Square Kilomelers 






V 






Vol Is (absolute) 


003336 


Statvolts 




Volts (absolute) 


1 602x10'" 


.^ules 




Volts/Incfi 


39370 


Volts/Cenii meter 




W 




Walts 


3 4C29 


BTU (mean)/ Hour 




Watts 


0.056884 


6TU (mean)/ Minute 




Watts 


107 


Ergs /Second 




Watts 


44.27 


Fool - Pou nds/Mrn u te 




Watts 


0.7378 


Foot - Pou nds /Second 




Watts 


0.001341 


Horsepower 




Watts 


0.001360 


Horsepower (metric) 




Watts 


1.0 


Joules/Second 




Watts 


0.01433 


Kilogram Calories/Minute 




Watts (International] 


1.0002 


Watis (absolute) 




Watt- Hours 


3.6x10'" 


Ergs 




Watt- Hours 


2656 


Fool-pounds 




Walt- Hours 


859,85 


Gram -Calories 




Watt- Hours 


0,001341 


Horsepower -Hours 




Walt- Hours 


367.2 


Kilogram -Meiers 




Webers 


lir 


Maxwells 




Webers 


lO-'^ 


Kilolines 




Webers/Square InctJ 


LoSOxlO' 


(jausses 




Webers/Square Inch 


lO' 


Lines/Square Inch 




Webers/Square Inch 


0.1 550 


Webers/Square Centimeter 




Weber/ Square Meter 


10' 


Gausses 




Weiier/Square Meier 


6.452 X 10' 


Gausses 




Webers/Square Meier 


10' 


Webers/Square Cenii meter 




Webers/Square Meter 


6 452x10' 


Webers/Square Inch 




Y 




Yards 


9L44 


Centimeters 




Yards 


4.934x10-' 


Miles (naulical) 




Yards 


5.682x10^ 


Mites (statute) 





Geometric Areas and Volumes 
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A -TotolArea 

Afi - Areo of Base 

Al - Area of Lateral Surfaces 

At - Area of Top Section 



Nomenclature: 

ab,c,d - Length of Sides 
e.f - Angular Lengths 
hj-f - Vertical Height 
LL - Arc Length 



p - Perin^ter 
p& - Perimeter of Base 
rji/2 - Radii 
V -Volume 



Square 



o-b 

p=4"'a 

A-a*a 

"=.5*e-e 
e=a'sqr(2) 

=a*1.414 




Rhombus 

(Sides Equal and Parallel) 



Cube 



A-6*a'a 
V=at3 




a=b 
p=4*a=4*b 

e*e+f*f=4*o-a 
A=ah 
=e-f/2 




Parallelogram or Rhomboid 

(Sides Parallel but Not Equal) 

p=2'(a+b) 
e*e+f*f=2*(a-a+b*b) 
A=ah 



Rectangle 



p=2*(a+b) 
e=sq<a-a+b*b) 
a=sqr(e*e-b*b) 
A-a*b 



J 




Trapezoid 



p=a+b+c+d 
A-h<d+b)/2 





ParaUelopiped 




A=2*(a*b+a*c+b*c) 
V=a-b*c 



Trapezium 



p=a+d+c+e+f+g 
A=((H + h)'f+e*H-i-g-h)/2 




n-Sided Regular Polygon 



P 

a 
A 



=n*a 

=2»sqr(n*rr-r2*r5) 
=n'a»r2/2 

=n»a/2*sqr(ri»ri-a*a/4) 
=n* area of each triangle 




s 

I 

•O 

e 
n 

OS 

< 
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Right Angled "nkingle 



p=a+b+c 
o=sqr(b*b+c-c) 
b=sqrCa*a-c*c) 
c = sqr(a*a-b*b) 
A = b»c/2 




Cone or Pyramid (Right Regular) 



Equilateral Triangle 



p=3-a 
h-a/2-sqr(3) 

=0''.8666 
A=a*a'sqK3)/4 

-a -a ',4333 





V 

where Ae 

Lateral surface 

where pe 



:Afl*h/3 
area of base 
pe"L/2 
perimeter of base 



A=Ti"r*sqr(r*r+h'h)+Tt*r"r 



General or Oblique Angled "niangle 



p=a+b+c 

h=2/b*sqr((s*(s-a)*(s-b)'(s-c)) 
where s=(a+b+c)/2 
A=b-h/2 
or A-sqr((s'(s-a)*(s-b)''Cs-c)) 




C<»ie or Pyramid (General) 

T 




h 



V=A."h/3 
where Aa'-oreo of base 



Circle 




A=-n-r*r 
p=2-iTfr 



Hollow Circle or Annulus 




A*TT/4<D-D-d*d) 
"■Tr*(r2*r2-ri*rO 
-7T/2'(d+D)*(r^r,) 
=-Ti*(ri+r2)*Cr2-ri) 



Sector of a Circle 
L 




L=Ti«r"a/180 
-2-A/r 

A-TT'0-rT/36O 
= L*r/2 



Frustum of o Cone (Right Regular) 




V=h<AB+Ar+sqrCAs*A0)/3 
Al = L*Cpb+p)/2 

A-A+Ab+At 
Ab=- area of base 
At= area of top 
Pb= perimeter of base 

Pt= perimeter of tcp 
Al= Lateral surface area 



Sector of a Hollow Circle 

L 




A=Ti*9*(r?*r?-ri*ri)/360 
A=(r^r^)»0+L)/2 



Frustum of a Cone (General) 




V=(Ae+AT+sqr(A3*AT)) 
where Ae =area of base 
and At =^area of top 



Segment of a Circle 




for ^90^: 

A=r"f*CrT*e/18O-stn(0»/2 
for 0>9O°: 

A=rT*(TT*e/18O-sinCl8O'0))/2 



Ellipse 




p^:T"(a+b) 
p = n*(1.5*Ca + b)-sqr(a*b)) 

;more occuro'ely; 
A-Tr*a*b 



Cylinder (Right Circular) 




r 



A=2*7T'r*(r+h) 
V=rT»r'r*h 



Cylinder (GeneraO 




Al 

A 

V 

where A^ 



Pfl'h 

A.+2-Aa 

A&*h 

areaof bose(7T*r*r) 



Frustum of a Cylinder 
(Right Circular) 



H 




A, 
A, 

Ab 

A 
V 



77-r'Ch+H) 

n*r*sqr(r*r+((h-H)/2)t2) 

7r*r"r 

Al+A -f As 

TT*rT*(h + H)/2 



Fmstum of a Cylinder (GeneraO 




V-A-(L+0/2 
V=AB*h 



Barrel 




v^rh Sides bent 1o ore of a circie 

V=ir*h<2*D*D+d"d)/12 
vjith sides bent to ore of o porobofo 

V = .209'h<2'D*D+D*d+75-d-d) 



Sphere 




A=4'n*r*r 
V-4/3*TT'Tt3 



Segment of o Sphere 




A=2*n*r-h 
orA=n/4*(4*h*h+b*b) 

V=n*h"h-Cr-h/3) 
orV=TT*h-Cb*b/8-f-h'h/6) 



Sector of a Sphere 



SOb 




A=nn*(2'h+b/2) 

b-2'sqrCh*(2T"h)) 
V=2/3*Trnn'h 



Parabola 



A-2/3*a'b 




Paraboloid 

A=2*TT'^(sqr((rn+p*p)t3)-pt3)/(3*p) 

where; 

p-r*r/C2*h) 

V=n''r-r*h/2 




Torus (doughnut) 




A = 4'n*7r"ri"r3 
V=2*n*7i*r?*r2*ri 
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The Complete 



Commodore 
Inner Space Anthology 

has been brought to you by the makers of 




The Tech/News Journal For Commocbre Computers 



Published once every two months. 

The Transactor brings you detaied and acajate informotbn 

about the Commodore world from the inside cut! 

Each issue (s packed to ttie Irnrt with concepts, programming techriques, 

hardware projects, events and product news, f±js bts more! 

If keeping one step ahead of your computer is the scerxario you derrrarxl th^i 

The Transactor is ttie most cost effective accessory you con odd to your system! And, we're 




Vo Advertising Free! 

Every artide is printed bock-to-bock wrttxxjt interruption by advertisements 





Is dso pubished dong with every issue. 
Each dsk contdris every progroTi from tt^ corresponding rr^ 

There is also a standard set of utity progrcms included to complement ttie progroma 



Subscribe to Both Todoy! 

Your Commodore System Will Love You For It! 



Jim Butterfield's Complete C 1 28 Memory Map 



A few issues back we published an abridged C128 RAM/ROM map as 
prepared by Jim Bullerfield. Al the lime we were quile pleased to have ihe 
privilege of publication. Ailhough the maps were not in any way complete, 
they were good enough to start many hungry programmers on their way 
with the C128. 

After many months of careful and very well calculated pestering on our 
part, Jim has finally consented to allow us to publish his yel unreleased 
C128 Map. This opportunity comes as a form of prelude to Jim's yet 
unreleased new version of, "Machine Language For The Commodore 64 
And Other Commodore Computers". Jim has carefully re-written it to 
include the €128, and as is usual with Jim's books, articles, videos, TV 
shows, etc., etc., etc., hts Machine Language book takes the reader by Ihe 
hand and gently force leeds knowledge without any painful infliction. 

Jim's new book is expected to be released in April of 1986, published by 
Bradey, a division ol Simon and Shuster. As with his last Machine 
Language book, this version will be available most everywhere through 
many of the major book stores. If after this incredible bit of JB propaganda 
you remain unmoved, let me assure you that I am not being paid for this, 
except for a bottle of Steam beer he bought me in San Francisco (for which I 



paid him back promptly). If ever you get the chance, have a read, you 
will not be disappointed- - RTE 

COMMODORE 128 Memory Maps Jim Butterfield 

These maps apply to the machine when used in the I28K mode. When 
used in the 64 mode, the machine's map is identical to that of the 

Commodore 64. 

Architecture: "Bank numbers" as used in Basic BANK and the MLM 
addressing scheme are misleading; in fact, fhey are more correctly 
"configuration numbers". Bank shows fUM level 0, which contains 
work areas and the user's Basic program. Bank I also shows RAM, this 
time (for addresses above hexadecimal 0400) level 1 which contains 
variables, arrays, and strings. Other "banks" are really configurations, 
with various types of ROM or I/O overlaying RAM. Thus, bank 15 (the 
most popular) is ROM and i/0 covering RAM bank 0. Bank 1 4, however, is 
ROM and the character generator overlaying RAM bank 0. Architecture is 
set so that addresses below $0400 reference bank only. Other bank 
switching (more complex than the simplified 1 6-bank concept] is accom- 
plished via storing a mask to address SFFOO, or calling up pre-stored 
masks by writing to SFFOl -FF04. 



The Commodore C128 Memory Map as of February 1986 



AUBuJu: 
He>L 

0000 

COOL 

0002-0004 

0OO5-DOO9 

OOOA 

OOOB 

OOOC 

OOOD 

OOOE 

OOOF 

0010 

OOll 

0012 

0013 

0014 

0015 

0016-0017 

0018 

0019-0023 

0024 -0O27 

002B -002C 

0020 -002 £ 

0O2F-OO30 

0031 -0032 

0O33 -0034 

0035-0036 

0037 -0038 

0039 -003A 

003B -003C 

0O3O-OQ3E 

0O3F-OO4O 

0041 -0W2 

00« -0O44 

0045 -0046 

0047^0048 

0049 -004 A 

0O4B-OO4C 

0O4D-OO4E 

004F 

D050-O0S5 

0056-005S 

0059-0062 

0063 

0064-006" 

0O68 

0069 

006A -0O6F 

0070 

0071 

0072 -0073 

OOT-1 -0075 



D«imal DeEfnphon 

[/O direclional register 

1 I/O port, similar 10 C64 

2-4 SVSaddress MLM registmlSR, PCl 

5-9 SVS. MLM re^tsier save(A. X. Y. SR/SP) 

10 5can-quo!« flag 

11 TABcommn save 

12 ONLOAD, UVERJFY 

13 Input buf[erpoimer/numbero!subscripi5 

M Default DIM flag 

15 Type FF = string.OO = rmmeric 

16 Type. 30 - inieger. 00 = fioiting point 

17 DATA scan/UST quote /memory riag 
IS Subscript/ FNx Hi% 

\3 0=lNPIJT;S40 = GET;S9S=f*£AD 

20 ATN sign /Comparison evaludlion Wig 

21 Currenit/Oprorripiflag 

22-23 Integer value 

24 Poinier lempordry y ring stack 

25-35 Stac k for temporafv slri ngs 

36-39 Uiility poiruer area 

40-44 Produci area for mulliplication 

45-46 Pointer start-ol-BASIC{forbankO) 

47-48 Pointer staff-of-varlableMI>a^^l '] 

49-50 Poinier sian-ol-arrays 

51-52 Pomier. end-of-arrays 

53-54 Pointer: aring-siorage [moving down) 

55-56 Ulility string poinier 

57-58 Pomier limil-of-memor> [bank 1} 

59-60 Current BASIC line number 

61-62 Texipointer BASIC work poini 

63-54 Utilily Pointer 

65-66 Cuireni DATA line number 

67-68 Currenl DATA address 

69-70 Input vector 

71-72 Current variable na me 

73-74 Current variable address 

75-76 Variable pomier for FOR/NEXT 
77-78 Y-save,op-iave; BASIC poimerMve 

79 Comparison symbol accumulator 
80-fiS Miscellaneous work area, pomiers. and w 
66-8S Jump vecior lor functions 
89-98 Miscellaneous numeric work area 
&9 Accum'l'exponent 
100-103 Accum'l maniissa 

104 Accum'l.sign 

105 SeriBevaluarion constant pomier 
106-111 Accum'2 exponent, and won 

112 Sign comparison, Acc'l versus '2 

113 Accum'l lo-order (roundmgf 
114-115 Cassette buffer len/Senes pointer 
116-117 AulolinenumberincTement 



0075 

O077 

007S-0079 
007A '0O7C 
007D-007E 
007F 

0080 -ooei 

00B2 
0083 
00S4 
00S5 
0085 

0087 -008A 
008B-OOSF 
0090 
0091 
0092 
0093 
0094 
0095 
0096 
0097 
0098 
0099 
009A 

009B-009C 
009D 

009E-009F 
OOAO -0OA2 
00A3 -OOAB 
OOAC-OOAD 
OOAE-OOAF 
OOBO -OOBl 
00B2 -nOB3 
O0B4 -0OB6 
00B7 
00E8 
0OB9 
OOBA 

OOBB^OOBC 
on O0BD-0OC5 
00C6-00C7 
00C8-O0CB 
OOCC-OOCD 
OOCE-OOCF 
ODDO 
OODI 
00D2 
00D3 
0OD4 
00D5 
00 D6 



lis Graphicsflag 

1 19 Color souice number 

120-121 Temporary counters 

122-124 DSidescriplor 
125-126 BASIC pseudo-^tack pomier 
127 Flag' = diiect mode 
128-129 DOS, USING work flags 

130 ^ack poinrer save for errors 

131 Graphiccolorsource 

132 Multicolor 1(1) 

133 Multrcoloc 2 {2) 

134 Graphic foreground coior [13) 

135-138 Graphic stale factors, X i Y 

139-143 Graphic work values 

144 SiatuswofdST 

145 Keyswuch lA STOP and RVS flags 

146 Timing consian! for lape 

147 Work value, monitor, LOAD/SAVE 

148 Senaiouiput deferred characjer flag 

149 Serial deferred character 

150 Cassette work value 

151 Retiisiet save 

152 How many open files 

153 Input device, normally 

154 OulputCWD device, normally 3 , 
155-156 Tape parily, output-received flag 

157 [/OmesMSes 192=all,64 = erTors,0 = nil 

158-159 Tapeerrorpoiniers 

160-162 Jilty Clock HML 

163-171 I/O work bytes 

172-173 Pointer tape buffer, scrolling 

174-175 Tapeend adds/ End of program 

J76-177 Tape timing constants 

178-179 Pointer.sianoftapebufier 

lSO-182 RS-232,MiSC work values 

1 83 Number ol characters in file name 

184 Current logical file 

155 Current secondary address 
(86 Curreni device 
187-188 Pointer to file name 
iS9-]97 f/Oworkpoiniers 
198-199 Banb I/O data, filename 
200-203 RS-232 iTiput/output buffer addresses 
204-205 Keyboard decode pomier (bank 15) 
206-207 Prim siring work pointer 

2(^ Numberofcharacieis in keyboard buffer 

209 Number of programmed chars waiting 

210 Programmed ke>' character mdex 

211 Keyshifill^.O^noshifi 

212 Kevcode 88ifnokey 

213 Key code. 88 if no key 

214 Input from Kieen/from keyboard 



O0D7 

0(^ 

00D9 

OODA-OODF 

OOEO-OOEl 

00E2 -0OE3 

0GE4 

O0E5 

OOES 

O0E7 

O0EB-WE9 

OOEA 

OOES 

OOEC 

OOED-OOEE 

OOEF 

OOFO 

OOFl 

O0F2 

00F3 

00F4 

OOFS 

OOFS 

OOFT 

00F8 
O0F9 

OOFA -OOFF 
0100 -OlFF 
0100-013E 
0100 -0124 
0125-0138 
0200-O2A0 
02A2-02AF 
02AF-02BD 
02BE -02CC 
02CD-02E2 
02 E3 -02 FB 
02FC-02FD 
0300 -0301 
0302 '0303 

0304 -0305 
0306 -0307 

0305 -0309 
030A -030B 
030C -030D 
030E -030F 
0310-0311 
0312-0313 
0314 -0315 
0316-0317 
0318-0319 
031A-031B 



215 40/80columns: = 40 columns 

216 Graphics mode code 

2V Characierbase = ROf^,4 = RAM 

218-223 f^isc work area 

224-225 Poinier lo screen line/cursor 

225-227 Color Imp pomter 

22B Current screen bottom ma^in 

229 Current screen top margin 

230 Current screen left margin 

231 Curren! scieen righl rnargjn 
232-233 Jnpul cursor log (row column) 

234 End-of-line for input pointer 

235 Position of cursor on screen Ime 

236 Row where cursor lives 
237-238 Maximum screen lines, columns 

239 CuTteni I/O character 

240 Pteviouscharaaer primed 

241 Character color 

242 Temporary color save 
2^3 Screen reverse flag 

2<4 0=direct cursor, elseprogrammed 

2^5 Number of INSERTS outsi and ing 

246 255 = Auto Insert enabled 

247 Text mode lockout 
2tB 0=Scrollingerablled 
249 Bell disable 
250-255 Not used 

256-511 Processor slack area 
256-318 Tape error log 
256-292 DOS work area 
293-312 PRINT/USING work area 
512-672 BASIC mput buffer 
674-686 Bank peek subroutine 
687-701 Bank poke subroutine 
702-716 Bank compare subroutine 
717-738 JSR to another bank 
739-763 JMP to another bank 
764-765 Funciion execute hook [4C781 
768-769 Error mess^e IJnJ( 
770-771 BASIC warm Stan link 
772-773 Crunch BASIC tokens link 
774-775 Fnnliokens link 
776-777 Siarr new BASIC code link 
778-779 Get arithmeilc element Imk 
780-78! CrjnchFEhook 
782-783 LJs3 FE hook 
784-785 E:<ecureFEhook 
78&-787 Unused 
788-789 IRQ vector [FA65| 
790-791 Breal< interrupt veciurlB003] 
792-793 NfWImterrupl vector [FA40| 
794-795 OPEf^ vector fEFBDl 
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Note; Address values shown in bold are corrections since originally published. 



03IC -03 ID 


796-797 


CLOSE vector 1FI 38 


03LE -03IF 


798-799 


StT-mpui vector [F1061 


0320 -0321 


800-80 1 


Ser-ouipjt vector |F14C1 


D322 -0323 


602-803 


Resiore I/O vector (F226 


0324 -0325 


804-805 


Inpii! vector EF06] 


0326 -0327 


806-807 


Outpui vector iEF79) 


0328 -0329 


808-809 


Tesl-STOP vector F66E 


032A -0326 


8I0-S!t 


GET vecior [EEEBj 


032C -032D 


8I2-S13 


Abort f/0 vector |F222) 


032E -032F 


814-815 


Machine Lang Monitor link 


0330 -0331 


816-817 


LOAD link 


0332 -0333 


Sis-sis 


SAVE link 


0334 -0335 


820-821 


Conirol code (lo^l link 


0336 -0337 


822-832 


High ASCII code link 


0338 -0339 


824-825 


ESC sequence link 


034A -0353 


842-851 


K^board bufEer 


03S4 -035 D 


8S2-S61 


Tab Slop bJi^ 


035E -0361 


862-865 


bne T*rap bits 


0362 -036a 


866-875 


Logical tile table 


036C -0375 


87&-Se5 


Device number table 


0376 -037F 


886-895 


Secondary address table 


0380 -039 E 


896-926 


CHRGET subroutine 


0386 


902 


CH ROOT entry 


039F -03AA 


927-538 


Feich from RAM bank 


03AB -03B6 


939-950 


Feich from RAM bank 1 


03BT -03BF 


951-959 


Feichfrorr RAH bank 1 


03C0 -03CS 


960-968 


Felch from HAM bank 


03C9 -03DI 


969-977 


Feichfrain RAM bank 


03D2 -03D4 


976-980 


Unused 


03 D5 


981 


Current BANK br SYS. PEEK 


03D6 -03 D9 


982-985 


INSTR work values 


03DA 


986 


Bank local loo for firing 


03DB '03 DD 


987-9S9 


Sprite work byles 


03DF 


991 


Accum'l: Overflow 


03 EG -03E1 


992-993 


Spnte work byles 


03E2 


994 


Graphic /Text backgrounds 


03E3 


995 


Graphjc/Mult] color log 


03FO -03F6 


1008-1014 


DN4A link code 


FFOO 


65280 


MMU connguraiion regisJer 


FFOl 




BankO 


FF02 




Bankl 


FF03 




Bank 14 


FF04 




BankMoverRAMl 


FFOl -FF04 


65281-65284 MMUIoadcQn1igrefiisier& 


BanhO: 






0400 -07E7 


1024-2023 


40-colunin screen niemory 


07 F8 -07FF 


2040-2047 


SpTileideniL!yarea{texil 


0800 -09FF 


2048-2560 


BASIC pseudo-stack 



OAOF -0A17 

0A18 

0A19 

OAIA 

OAIB 

OAID-OAIF 

0A2O 

0A2! 

OA22 

0A23 

0A24 

0A25 

0A26 

0A27 -0A2A 

0A2B 

0A2C 

0A2E -0A2F 

0A40 -OASA 

0A6O -0A6D 

OACO 

OACl -0AC4 



OBOO 

OBCO 

OCOO 

OEOO 

1000 

lOOA 

1100 

1131 

I16F 

1170 

1174 

1178 

n7A 

117C 

tl7E 
11D6 

11E6 
I1E7 

nE9 

MEB 
NEC 
MED 
llEE 



■OBBF 

-OBFF 

-ODFF 

■OFFF 

^1009 

-lOFF 

■1130 

-MfiE 

-1173 
-1177 
-1179 

-1I7B 
-11 7D 
-1ID5 

-11E5 

-11E8 
-ILEA 



-IIFF 



OAOC 
OAOD 



2572 
2573 



CIA 1 inierniptlo^ 
CIA Itimerenabled 



1204 -1207 

120B -120C 

1210 -1211 
1212 -1213 



2575-25S3 BS-232 work values 

2584 RS-232 receive poinier 

2535 RS-232 inpul poinier 

2586 RS-232 transmii potnrer 

2587 RS-232 send poinrer 
2583-2590 SFeepcounrdown: FFFF-disable 

2592 Keyboard buffer sue 

2593 Screen freeze flag 

2594 Keyrepeat:126-a», 64 = none 
25ffi Key repeat timing 

2596 Key repeal pause 

2597 Graphics/rexi Iwigle laich 
2S9B 40-col cursor mode 
2399-2602 40-col bhnk values 

2603 30-col cursor mode 

2604 40-col video tDOtS image 

260&-2607 80 col pages - screen, color 

2624-2650 WSOpointerswapIEO-FA 

2656-26^9 40/80 daia swap 1354-361 

2752 PATcounrer 

2753-2756 ROM PhysicalAddress Table 

2816-3007 Casseiie buffer 
3008-3071 

3072-3583 RS-332 input, ouipui buffers 

3584-4095 Sysiem sprites [S6-63t 

4O96-4105 Programmed key lengths 

4106-4351 programmed key definilion^ 

4352-4400 DOS Command staging area 

4401-4463 Graphics work area 

4463 Trace mode FF = on 

44 64^ 467 Renu mbe ri ng po i niers 

44&g_i147l Directory i*ork pointers 

4472-4473 Graphics mdex 

4474-4475 Floal-fixed veclor [S49F] 

44 76_44 77 Fi x ed-lloat vecio r 1 793C] 

4478-4565 Sprite motion lables (8x11 byres) 

4566-458! Spnie X.'V positions 

4582 SpriteX-fiigh posiiions 

4583-4584 Sprite bump inask^ [sprite, backgnd} 

^585-4586 Ughi pen values, X and Y 

^587 CHRGEN ROM page, text (Dfi) 

4S6e CHRGEN ROM page, graphics [DO] 

4589 Secondar\ address for RECORD 

^590-^607 Unused 

4612-4615 PIJcharacLers( ,.S} 

4619-4620 TRAP addreSiiFFFF if none 

4624-4625 End d Basic [Bank 0) 

4626-4627 Basic program limit [FFOO] 



1214 -1217 
1218 -121A 
121B -121F 
1222 
122F 

1234 -1237 
1239 -32SE 
123F -1270 
123F -1248 
1249 -1252 
1253 -125C 
125D -1266 
1267 -1270 
1271 -1274 
1275 

1276 -1278 
1279 -127E 
127F 
]2S0 



4628-4631 

4632-4634 

4635-4639 

4642 

4655 

4660-4663 

466S-4670 

467M720 

467W680 

4681-4690 

4691-4700 

470M7I0 

47 II -4720 

4721-4724 

4725 

4726-4728 

4729-4734 

4735 

4736 

4785 

4664-6143 
6144-7167 
7168-64511 
7168-5186 
8187-S19I 
8192-16383 
163S4-645n 



12B1 

1300 -17FF 

1300 -IBFF 

ICOO -FBFF 

ICOO -IFH 

1FF8 -IFFF 

2000 -3FFF 

4000 'FBFF 

Buikh 

0400 -FBFF 

Buikl4:SuDCwB«ikl5 

DOOO -DFFF 53248-57343 

B«Dkl5: 

4000 -CFFF 16384-53247 

DOOO -D02E 53248-53294 

D400 -D41C 54272-54300 



DO work poiniers 
USR program jump [7D2S] 
RND seed value 
Sound tempo 
Music ^uencer 
Noie image 
Current env pattern 
Envelope tables ., 
AD(Sfi) pattern 
{AD)SR paltern 
Waveform paltern 
Pulse width pattern 
Pulse widihh] paltern 
Note xx.xx.volume 
Previous volume image 
Cc^lision IRQ task table 
Collision IRQ address tables 
Collision mask 
Collision workvalue 

PEN work value 
Unused 

Reserved tor key luncrions 
BASIC RAM memory (lent) 
Video [color} Enairix [hi-res) 
Sprite idem! lies (hl-res) 
Screen menkory (hi-res) 
BASIC RAM memory (hi-res) 



D500 

D50I -D504 

D5CI5 -D506 

D507 -D50A 

D600 -D601 

10 -II 

12 -13 

lA 
IF 

D800 -OBE? 
DCOO -DCOF 
DDOO -DDOF 
DFOO -DFOA 
EOOO -FEFF 
FF05 -FFFF 



1024-645H Basic vana6l«. arrays, strings 
I. below, except: 
Character gener^or ROM 



ROM: BASIC 

40-col video chip 856^ 

SID sojnd chip 6581 

S^moty Hana^femeni Unit 3722 

MMU pnmary config register 

MMUpreconfi^ registers 

MMU mode, ram re^sters 

MMU page 0, page 1 regs 

eO-coliimn CRT conir 8563 

X, V posiitons 

On-chip KAMadtJres 

Background color 

On-chip RAM data 

Color nvbbles 

CIA MlkQ) 6526 

ClA2lNMIi6526 

DMA slot 

ROM Kernal 

ROM TransJtr, Jump Table 



54528 

54529-54532 

54533-54534 

54535-54538 

54784-54785 

16-17 

18-19 

26 

31 
55296-56295 
56320-56336 
56576-5659 1 
570S&-57098 
57344-65279 
65285-65535 



ROM Map 

4000 Basic Enirv Jumps 4B3F 

4009 Basic Restart 4BCE 

4023 Basic Cold Sian 4BCD 

4045 SeI'Lp Bask Consiants 4BF7 

4112 Chime 4C8B 

417A SelPreconfigRegisJCfS CBS 

4189 Registers For $0501 4CB6 

4I8D initSprteMovemeniTabi 4D2A 

4i9B PnniSianup Message 4D37 

4251 SefBasicUnks 4D3A 

4267 Basic Unks 4D3C 

4279 ChrgefFori0380 4DAF 

42CE Gel From (S50] Bankl iDC3 

42D3 GeiFromlS3RBankl 4DE2 

42D8 Get From (552) Bankl 4F4F 

42DD Get From {JSCl BankO 4F82 

42E2 Get From [S5C) Bank I 4F93 

42E7 Gel From [i66| Bank 1 4FAA 

42EC GeiFroni(i6[)BankO 4FF£ 

42F1 Get From ($70) BankO 5017 

42F6 GetFrom{570)Bankl 5047 

42F6 Get From [S50) Bankl 5050 

4300 Gel From |i6[) Bankl 5059 

4305 Get From (S24) Bank 5054 

430A CnitKh Tokens 50A0 

43E2 Check Keyv-ord Maich 50E2 

4417 Keywords 5123 

46FC Action Vectors 51D6 

47D8 Funciion Vectors 3tF3 

4828 Delu net Vectors 51Ffl 

4846 Unimplemenied Commands 5238 

484B N^esages 52SO 

4AS2 Find Message 5254 

4B34 Update Continue Pointer 5262 



Execute/Trace Stale men) 
PerJorm (slop) 
Perform (end] 
Setup FN Reference 
Evaiuaie <or> 
£v all] ale <and> 
Evaluate <coinpare> 
Fnai ready' 
Error or Ready 
Prim our of memory' 
Error 

Break Enity 
Ready For Basic 
Handle New Line 
Rechain Lines 
Resei En d-oi- Basic 
Receive Input Line 
Search B-Stack For Match 
Move B-Siack Doi^n 
Check Memory Space 
Copy B-Slack Pointer 
SeiB-Stack Pointer 
Move B-Stack Up 
Find Ba^ic Line 
Gel Fixed Pt Number 
Perform 1 list J 
List Subroutine 
Perlorm [new| 
Sei Up Run 
Perform [clr] 
Clear Stack&Work Area 
PiidelCharacren, 
Back Up Text Poinier 
Pertoim I ret urn I 



528F 

529D 

52A2 

52A5 

S2CS 

5320 

537C 

5391 

53A3 

53C6 

54F6 

55 3 A 

5S40 

S55A 

5600 

5G12 

5635 

5648 

5662 

569C 

56A9 

57F4 

5e7B 

5885 

5SB4 

58B7 

58BO 

5901 

5975 

5986 

59AC 

59CF 

59DB 

5AI5 



Periorm [data /bend] 
Periorm [rem] 
Scan To r^ext Si mm 
Scan To Next bne 
Perform (ill 

Search/Skip Begin /Bend 
Skip Siring Constant 
Periorm else 
Perform on 
Perform lei 
Check String Localion 
Periorm [prim'| 
Perform [cmd] 
Perform [print] 
Print Formal Char 
Perform [get] 
Getkev 



Perform inpul" 
Perform input] 
Prompi & input 
Perform read} 
Perform nexlj 
Perform dim 
Perform sys| 
Perform tron 
Perform [troff 
Periorm [rreg 
Assign <midS> 
Perform [auioj 
Perform [help] 
Insert Help Marker 
Perform [gosub] 
Perform jgoioj 
Undefd Siaiement 



SAID PutSubToB-SJack 

5A3D Perform (go) 

5A60 Perform [contj 

5A9E Perform |riinl 

5ACA Perform [reslrjrel 

5AF0 Keywords To Renumber 

SAF8 Perform [renumber] 

5BAE Renumber - Continued 

5BFB Renumber Scan 

5D1S Conven Line Number 

5D5S Gel Renumber Siart 

5D75 CouniOffLnes 

5D39 Add Renumber I nc 

5D99 Scan Ahead 

50A7 Sei Up Block Move 

5DC6 Block Move Down 

5DDF Block Move Up 

SDEE Check Block bmit 

5DF9 Perform for] 

5E87 Periorm deleie] 

5EFB Get Une Number Range 

5F34 Perform [pudefl 

5F4D Perform (irapl 

5F62 Perform fresuinel 

5FB7 Remsraie Trap Point 

5FD8 Syntax Exii 

5FDB Pnm can't resume' 

5FE0 Perform [do] 

6039 Perform [exii I 

608A Perform jioop) 

S0B4 Print loop noi found' 

60B7 Prim loop wiihoul do' 

60DB Eval White/Until \rgumem 

60E1 Define Prc^rammed Key 



610A 

6]Afi 

627C 

e2B7 

642B 

658D 

668E 

6750 

6797 

67D7 

5955 

6960 

69E2 

6A4C 

6A5C 

6A79 

6B06 

6BI7 

fiB30 

6B5A 

6BC9 

6BD7 

6C09 

6aD 

6C4F 

6CB3 

SCC6 

6DEI 

6E02 

6EE2 

6EFD 

6F03 

6F07 

6FIE 



Perform 
Perform 



kev 

r 

pamt 



box J 

sshape] 

gshapej 

circle] 



Check PainiinsSpIii 
Perform 
Perform 
Perform 
Perform 
Draw Circle 
Perform [draw] 
Perform [char] 
Periorm [locate] 
Perform (scale] 
Perform (color] 
Color Codes 
Loti Current Colors 
Perform [scnclr] 
Rll Memory Page 
Sei Screen Color 
Clear Hi-Res Screen 
Perform graphic] 
Perform bank] 
Perform sleep] 
Mulitply Sleep Time 
Perform [wait] 
Perform [spriie] 
Biih4asb 
Perform [movsprj 
Perform (play] 
Analyze Play Characier 
Set SID Sound 
Play Error 
Doited Noie 
Noie Len^h Char 
NoieA-G 
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SF52 
&F69 
6FSC 
6F:8 
6FD7 
SFE-l 

6fe:t 

6FEC 

702F 
7D39 

im 

TOCI 

7\SA 

7190 

7IB6 

7IC5 

7IEC 

72CC 

7335 

7372 

7691 

76 EC 
77B3 
77C^ 

77 D7 
77DA 
77DD 
77 E7 
77EA 
77EF 
7SD7 
793C 
7950 
795C 
796C 
7976 
7A85 
7AAF 
7B3C 
7B46 
7CAB 
7D25 
7D28 
7E3E 
7E71 
8000 
SO20 
804A 
8052 
8076 
80C5 
80£5 
S0F6 
8139 
3142 
816B 
8182 
813C 
8I9B 
8203 
824D 
&2AE 
82FA 
e3lE 
8361 
337C 
8397 
S3EI 
8407 
8434 
8490 
S49A 
849F 
84 A7 
84AD 
84C9 
34 DO 
84 D9 
84 DD 
84E0 

eiE5 

84 F5 

84FA 

8528 

853B 

85AE 

85BF 

a5D6 

860A 

B61C 



.,voixuni . 

Sharp 

Flar 

R«si 

Perlorm (lempo] 

Voice Tines Two 

Lengih Characters 

CoETirnand Characters 

Chime Seq 

SID Voice SJep^ 

Perform |fi1ier| 



Perform 
Perform 
Pertorm 
Perform 
Perform 
Perform 
Perform 
Perform 
Perform 



envelopel 
collision) 

sprcolor 

wjdihj 

^■ol| 

sokindj 

window' 

boot] 

sprdef} 



SprEie Veciors 
Perform i^r^v] 
Perform fast] 
Perform ^low) 
Type Match Check 
Connrm Numeric 
Confirm Slrjog 
Pnnt 'type mismaich 
Print foimjla too compieic 
Evaluaie E^ipressicMi 
Evaluate hem 
FJned-FloaJ 
Evat Wiihin Parens 
Check Comma 
Syntax Error 
Search For Variable 
Unpack f^AMt to FACN 
Locale Variable 
Check Alphabetic 
Create Variable 
Sel Up Array 
Print 'bad subscnpi' 
Prini Illegal <jiiantil>' 
CompuieAraySi^e 
Arrav PoinierSubrtn 

r 

Evaluate <fre> 
Decrypt Message 
E\aluaie<val> 
String to Float 
Evaluaie <dec> 
Evaluate <peek> 
Periorm Ipoke] 
Evaluate <errS> 
Swap xWnh.y 
Evaluate <hexS> 
Byie to He:< 
Evaluate <rgr> 
Gel Graphics Mode 
Evaluaie<rclr> 
£valuaie<ioy> 
Evaluaie <poi> 
Evaluaie <pen> 
Evaluaie < point er> 
Evaluaie <rspriie> 
Evaluate <rspcolor> 
Evaluate <bump> 
Evaluate <r*po5> 
Evaluate <xoT> 
Evaluaie <TY'mdu*> 
Eva[uale<rrrd> 
Rnd Mulliplier 
Value 32768 
Float-Fixed Unsigned 
Evaluate Filed Number 
Floai -Fixed Signed 
Floal ( y. at 
Evaluate <pos> 
Check Direcl 
Print 'illegal direct' 
Prini undef'd fund ion 
Sei Up !6Bii Fix-Float 
Print direct mode only 
Perform (del) 
Check FN Syntax 
Perform [in] 
Evaluaie <sJrS> 
Evaluaie <chrS> 
Evaluate <leflS> 
Evaluate <nghtS> 
Evaluaie <midS> 



864D Pull Si ring Para ineiers 928D 

8668 Evaluaie <len> 9293 

S66E ExitSinngfrfode 9299 

8677 Evaluaie <asc> 92EA 

8688 CalcSiringVecior 9409 

869A S^UpStrng 9410 

874E Build Siring to Hemorv 9459 

877B Evaluate Siring 9485 

87EO Clean Descriptor Stack 94B3 

87F1 Inpul Bvte Parameier 94E3 

8S03 Params For Poke/Waii 9520 

8815 FlMt/Fived 99CI 

882E Subiraci From Memorv 9B0C 

8831 Evaluaie <subiraci> 9B30 

88^5 AddMefnor>' 9BFB 

8848 Evaluate <acM> 9C49 

8917 TrimFAC'l Lefl 9C70 

894E Round Up FAC'l 9CCA 

895D Print overflow' 9CE3 

899C LogSenes 9D1C 

89CA Evaluate <iog> 9D24 

8A0E Add 0.5 9DF2 

8A24 MulUplv Bv Memorv 9E2F 

8A27 Evaluaie <multiplv"> 9E32 

8A8& Unpack ROM 10 FAC'2 9F29 

8AB4 Unpack RAMI to FAC'2 9F3D 

8AE3 Ad|uHFAC-l/-2 A022 

8B17 MultiplvBv 10 AOiE 

8B2E *10 AllD 

8B33 Print divisbn bv zero' A134 

8838 DivideBylO A1S7 

8B49 Div ide I ni o Memory A 3 6F 

8B4C Evaluate <divide> A18C 

8BD4 Unpack POM to FAC'l A1A4 

8BF9 PactFAC'l loSSE AIA7 

8BFC Pack FAC'l to S59 AlCS 

8C00 Pack FAC'l 10 ft^Ml A218 

8C28 FAC'2 10 FAC-1 A267 

8G8 FAC'l 10 FAC'2 A2Ai 

SC47 Round FAC'l A2D7 

aCST Get Sign A322 

SCfiS Evaluate <^gn> A32F 

8CS8 Bvte Fixed- Float A346 

8C75 Fixed-Float A362 

8CS4 Evaluate <abs> A35E 

8C87 Compare FAC'l to Memoiv A37C 

£CC7 Roai-Fixed A3BF 

BCFB Evaluaie <ini> A5E7 

8D22 StrmgioFAC'l A5EA 

8DB0 Get A$cii Digit A5ED 

8E17 Conversion Values AG27 

8E2fi PrnI m A7E1 

8E32 Prim Integer A80D 

8E42 Roat Id Ascii A845 

8n6 +0.5 A84D 

ens Decimal ConsianEs AAlF 

8F9F Tl Constants AA24 

SFB7 Evaluaie <sqr> AA29 

8FBE Raise (o Memory Power AE64 

SFCl Evaluate <power> AFOO 

8FFA Evaluate <negaie> BOOO 

9005 Ehp Series BOOS 

9033 Evaluate <exp> BOOC 

90D0 [/O Error Message B02! 

90D8 Basic open" B03D 

90DF Basic chrout B050 

90E5 Basidnpur B053 

90EB Redirect Output B08B 

90FD Redirect Input BOBC 

9112 Perform save] B(^F 

9129 Perform veri^] B0E3 

912C Perform load) B0E6 

918D Perform open BOFC 

919A Pertorm dose BllA 

91AE Gel Load/Save Parameters B12A 

91DD Get Next Bvte Value B13D 

9! E3 Gel Character or Abort Bl 52 

91EB Move to Next Parameter B194 

9IF6 Get Open/Clow Params BlAB 

9243 Release 1/0 String BlCC 

9251 Call y at us B1D6 

9257 Call'setlFs BIDF 

925D Call'seinam" B1E8 

9263 Call gelm B20E 

9269 Callchroui B231 

926F Cairdrchn' B234 

9275 Call Close B2C3 

927B Calldair B2C6 

9281 Prmt Following Text B2CE 

92S7 Sel Luad/Save Bank B337 



Call plot 

Call gel 

Make Room For Siring 

Garbage Collection 

Evaluate <cos> 

Evaluate <sin> 

Evaluaie <tan> 

Tng Series 

Evaluaie <ain> 

Series 

Prim Using 

Evaluate <insir> 

Evaluate <rdoi> 

Draw Line 

Plot Pixel 

Examine Pixel 

Set Hi-Res Color Cell 

Video Matrix Lines Hi 

PosLiion Pixel 

Bit Masks 

Calc Hi- Res Ro*/Column 

Restore Pixel Cursor 

Parse Graphics Command 

Gel Color Source Param 

Conv Words Hi 

Conv Words Lo 

Move Basic lo SlCOl 

Perform {catalog/director) 

Perform |dopen] 

Perform [append] 

Find Spares A 

Perform [dclose] 

Perform [dsave 

Pertorm 

Pertorm 

Pertorm 

Perlorm 

Perform 

Perform 

Perform 

Periorm 

Perform 

Perform 

Perform 

Perform 

Pertorm 



dverityl 

dioad 

bsave 

bload 

header] 

scratch] 

record 

dclear 

colieci 

copy] 

concat) 

rename] 

backup I 
Parse DOS Commands 
Print missing file name' 
print illegal device number 
Print string loo long' 
DOS Command Masks 
Print are vou sure? 
Release String 
Sel Bank 15 
[RQ Work 
Perform {stash 1 
Periorm Ifelchl 
Pertorm [swap] 
Encrypted fWeisage 
Basic Vectors 
Pertorm [monilor] 
Break Entry 
Ptini break' 
Print 'cair entrv 
Print monitor' 
Perform [t] 
Print 'pcsr. . 
Get Comrrand 
Error 
Print ? 
Periorm | x] 
Commancls 
Vectors 

Read Banked !Wemor> 
Write Banked Memory 
Compare Banked Memory 
Perform | m] 
Perform [,] 
Periorm |>] 
Print 'esc^o. up' 
Perform g] 
Perform i] 
Display Memor> 
Prmi :<r^.s-on>' 
Periorm c] 
Periorm i] 
Add 1 10 Op 3 
Do ^ext Address 
Perform [h] 
Perform [Isv] 



B3C7 

B3DB 

B406 

B536 

fiS7C 

BS7F 

BSSB 

B599 

BSBI 

B5D4 

B5F5 

B6S9 

66A! 

B5C3 

B715 

B721 

B7A5 

B7CE 

B88A 

BSSE 

B892 

B8A5 

BSAS 

B8AD 

BSB4 

BeB9 

BfiC2 

BBD2 

B8E7 

BeE9 

B901 

B90E 

B922 

B93C 

B950 

B960 

B974 

B983 

B9BI 

BA07 

BA47 

BA5D 

BA90 

COOO 

C006 

C009 

cooc 

COOF 

C012 

C018 

C021 

C024 

C027 

C02A 

C02D 

C033 

C04C 

C065 

C06F 

C07B 

CH2 

ciso 

C156 

CISC 

C17C 

C194 

C234 

C29B 

C2BC 

C2FF 

C30C 

C320 

C33E 

C363 

axe 

C3A6 

C3DC 

C40D 

C4A5 

C53C 

C53E 

CS5D 

C653 

C6DD 

C6E7 

C72D 

C77D 

C79A 

C7BG 

C802 



Print error 

Periorm 

Periorm 






Print Space <esc-q> 

Check 2 A-f^iches 

Check A-Match 

Try Mext Op Code 

Perform [dj 

Prim ■<ci> <esc-q>' 

Display Instruction 

Prim '<3 spaces> 

Classify Op Code 

Get Mnemonic Char 

Mode Tables 

Mode Characters 

Compacied Mnemonics 

Input Param^er 

Read Value 

Number Bases 

Base Bits 

Display S-Digil Address 

Dtsplay2-DigitByte 

Print Space 

Prini Cursor- Up 

New Line 

Blank New Une 

Output S-Digit Byte 

Bvteto2 Ascii 

Gel Input Char 

Gel Character 

Copy AddO to Add2 

Calculaie Add2-Add0 

Subiract 

Subtraci } 

Increment Pointer 

Decrement Pointer 

Copy to Regisiet Area 

Calculate Step/ Range 

Periorm iS-hA!*! 

Convert oDeamal 

Transfer \ddress 

Output Address 

Periorm (@J 

-cint- 

Gei From Keyboard 

Screen Input Link 

Screen Print Link 

-screen- 

-scnkey- 

-plot- 

DefineFf^Kev 

fRQUnk 

Upload 30 Col 

Swap 40/80 

Set Window 

Screen Address Low 

Screen Address High 

I/O Unk Vectors 

Keyboard Shift Veciors 

Initialize Screen 

Reset Window 

Home Cursor 

Goto Left Border 

Sel Up New Line 

Do Screen Color 

(IRQ) Split Screen 

GetaKev' 

Inpu! From Screen 

Read Screen Char 

Cfieck For Quotes 

Wrap UpScreen Prini 

Ascii to Screen Code 

Cfieck Cursor Range 

Do New bne 

Insert a Line 

Scroll Screen 

Delete a bne 

Move Screen Line 

Clear a Line 

Sel 30-column Counter lo I 

SeiSO-columnCounter 

Keyboard Scan Subrtn 

Key Pickup & Repeat 

Programmed Keys 

Flash 40 Column Cursor 

Prim to Screen 

Esc-0 1 escape) 

Vecion* 

Print Control Char 

PrinlHi-BitChar 



C854 Chr£(29) Cursor Right 

CaSA ChrS(l7) Cursor Down 

Ca75 ChrS(l57)Cursorlell 

CS80 ChrSfM) Text 

C8A6 ChrS^ll) Lock 

C8AC Chr«l2) Unlock 

C3B3 ChrS^19) Home 

C8BF ChrS(H6)ClearRvsf^ode 

CfiC2 ChrS(ie) Reverse 

CSC7 Cliri(2} Underline-On 

C3CE ChTl{ 130) Under Ime-OII 

CSDS Chri(15] Hash-On 

CSDC Chr$(l43)nash-On 

CSE3 Open Screen Space 

C91B Chri(20l Delete 

C932 Restore Cursor 

C94F ChrS(9) Tab 

C961 ChrSl24) Tat>Toggie 

C96C Find Tab Column 

C9B0 Esc-z Clear All Tabs 

C9S3 Esc-y Set Default Tabs 

C9SE ChrS[7J Bell 

C9B1 ChrKlO) Unefeed 

C9BE Analyze £sc Sequence 

C9DE Vectors 

CAM Esc-t Top 

CAI6 Esc-b Botiom 

CAIB SetWindowPan 

CA24 Exii Window 

CA3D Esc-i Insert Line 

CA52 £sc-d Delete Jne 

CA76 Esc-q Erase End 

CA8B £sc-p Erase Begin 

CA9F Esc-@ ClrRemamderofScrn 

CABC Esc-v Scroll Up 

CACA Esc-w Scroll Down 

CAE2 Esc-I Scroll On 

CAE5 Esc-m Scroll Off 

CAEA Esc-c Cancel Aulo Insert 

CAED Esc-a Auto Insert 

CAF2 Esc-s Block Cursor 

CAFt Esc-u Underline Cursor 

CBOB Esc-e Cursor Non Flash 

CB21 Esc-f Cursor Flash 

CB37 Esc-g Bell Enable 

CB3A Esc-h Bell Disable 

CB3F Esc-r Screen Reverse 

CB48 Esc-n Screen Normal 

CBS2 Esc-k £nd'^>t-Lne 

CB5S Gel Screen Char/Color 

CB74 Check Screen Line of Lo 

CBfil Eiiend/Trim Screen Line 

CB9F Sel Up bne Masks 

CBBl Esc-j Start^f-Line 

CBC3 Find End-of-Lme 

CBED Move Cursor Right 

CCOO Move Cursor Lefl 

CCIE SaveCursor 

CC27 Print Space 

CaF Print Character 

CC32 Prim Fill Color 

CC34 Put Char to Screen 

CC5B Get Rows/Columns 

CC6A Read/Set Cursor 

CCA2 Define Function Key 

CD2C Esc-x Switch 40/80 

CD57 Position 8i)-co! Cursor 

CD6F Set Screen Color 

CD9F Turn Cursor On 

CDCA Set CRTC Register 31 

CDCC Set CRTC Regisler 

CDD8 ReadCRTCRegi5ter3l 

CDDA Read CRTC Re^isier 

CDE6 Sel CRTC to Screen Address 

CDF9 Sel CRTC to Color Address 

CEOC SetUpSOColumnCharSet 

CE4C Ascii Color Codes 

CE5C Svsiem Color Codes 

CE6C Bit Masks 

CE74 4(t-CollnilValues|SECi) 

CE8E 80-Collnit Values [S0A4O) 

CEAS Prog Key Lengths 

CEB2 Prog Key Definitions 

EOOO Reset Code 

E04B MMUSeiLpByies .___ 

E0S6 -restor- 

E05B -^rector- 

E073 Veciors 10 SU3H 

£093 -ramias- 

EOCD Code For Higfi RAM Bank^ 
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Ems RAM Bank Masks 

El 09 -ioinit- 

EIDC S« Lp CRTC Regisleis 

EIFD Check Special Rese) 

UA2 Reseito&4/]28 

E24B Swiichfo6^Mode 

E263 CodeloS02 

E26B Scan All ROMs 

E2BC ROM Addresses Hi 

E2G) ROM Banks 

E2G Prim cbm Mask 

E2a vicase^seiup 

E2Ffi CRTC 8563 Set Up Pairs 

E33B -talk- 

E33E -listen- 

E43E -acplT- 

E4D2 -second- 

E4E0 -Iksa- 

E503 -c(ou(- Pnnt Serial 

ESI 5 -umlk- 

E526 -unlsn- 

E535 Resei ATN 

E545 Set Clock High 

E54E Sef Clock Low 

ESS7 Sei Data High 

E560 Set Daia Low 

ES69 Read Serial Lines 

£573 StabiliicTimins 

E59F ResioieTiming 

ESBC Prepare For Response 

E5a Fa5f Disk Ofl 

E5D6 Fas[Di5ikOn 

E5FB FasfDisfcOii/CHf 

E5FF (NMI)TransTmlRS-232 

E64A RS-232 Handshake 



£68E Sei RS-232 &l Count EEA8 

E69D (NMI) RS-232 Receive EEBO 

E75F Send 10 RS-232 EEB7 

E795 Connefl RS-232 Inpul EECl 

E7CE Get From RS-232 EEa 

e7EC Inlerlock RS-232/Serial EEDO 

E805 (NMI] R5-232 Control !/0 EEEB 

ES50 RS-232 Tim J ngs EF06 

£878 fNWI}RS-232 Receive Tfming EF48 

E8A9 [NMl] RS-232 Transmif Timing EF79 

E8D0 Find Anv Tape Header EFBD 

£919 Wnie Tape Header FOBO 

ESeO Get Bu if ei Address FXB 

E987 Gel Tape Butier Start & End Addrs F106 

E99A Find Specilic Header F14C 

E9BE Bump Tape Poinier FI8S 

E9C3 Print pressplav..; FlEl 

E9DF Check Tape status F202 

E9E9 Prim press record; F2I2 

E9F2 Initiate Tape Read F222 

EAI5 InilialeTapeWriie F226 

EA26 Common Tape Code F23D 

EA7D Wail For Tape F265 

£A8F Check Tape Stop F27B 

EAAl SetReadTimmg F32A 

EA£B (IRQ) Read Tape Bits F3AI 

ECIF Store Tape Chars F3EA 

ED5I Reset Pointer F-IBC 

ED5A NewCharSelUp F4BA 

£069 Send Transitn to Tape F4C5 

ED8B Write Data to Tape F503 

ED90 EiRQ}TapeWnte F50C 

EE2E [lRQ}TapeUader F50F 

E£57 WindUpTdpel/0 F521 

EE9B Switch IRQ Vector F533 



IRQ Vectors 
Kill Tape Motor 
Check End Address 
Bump Address 
(lRQ}CledrBieak 
Control Tape Motor 
-getin- 
-chrin- 

Get Char From Tape 
-chrout- 
-open- 

Set CIA tci RS-232 
Check Serial Open 
-chkin- 
-chkout- 
-close- 
DeleteFile 
Search For File 
Set File Parameters 
-clail- 
-clrchn- 
Clear I/O Path 
-load- 
Serial L.oad 
Tape Load 
Disk L^ad 
Burst Lo^d 
Close OR Serial 
Get SenaJ Byte 
Receive Serial Byte 
Toggle Clock Line 
Print 'uO' Disk Reset 
Pnnt searching' 
Send File Name 
Print 'loading' 



(loOO 
OOOt 





8502 Processor 1/0 Registers 




X 


(l^ir 


t =au[ *) = \n 1 =<ni: 1 =uul 1 "OUi 


!^ou: 


X 




te ^-i::. \ ite. H,B^ L^fie. 


Culyr 



nomio 

GO(K)t 



8722 Memory Management Unit 



D500 
D50I- 

DSOS 

D5Q7 
0508 

D509 
D50fl 



RaM,^«i 1 


/BOM 1 /ROM 


ITT" 

RAM 


ICGEN 


Similarlo D500 ^vc 


Kev 1 Mode 


i-anr-ifrise i 
Color- Bank ' 




X 


m 


Video-eank 


X X 


hi kiH' 1 


^hare 
0= 


RAM 
■ IK 


— 


Zero P^ Pmritf 1 (SOOODJ 




L 


— 


Slack Page PwmprfWOOO) 




L 
H 



S4S28 
54S29- 

SJ53^ 
54533 

5i5:i5 

5i5:ifi 

51517 
535iS 



DFDO 
DFD] 

DF!)2 

Dni3 

DR>4 

DF16 
DFM 
DFO? 

Dm 

DFD9 
DFOA 



DCOO 

COl 

DCW 
DOJS 
DCOJ 
DC05 

DC06 
DCOT 



A 6 



6526 CIA I (IRQ) 

(Same as CIA I tor C64, until DCOQ 

JovslicHi 



F53E -save- 

F3B5 Terminate SeriaUr put 

F5BC Pnnt saving 

F3CS Save to Tape 

F5F8 -udtim- 

F63D WatchForRUNorShift 

F6SE -rdtim- 

F665 -seitim- 

F66E -stop- 

F67C Print loo many Mes' 

FG7F Prinffileopen 

F682 Prim 'file not open' 

F&eS Print 'file not found' 

F688 Print device not present' 

F68B Print not Input lile' 

FGSE Print 'not output file' 

F69I Print missing file name' 

F691 Print illegal device no' 

F697 Error 'Q 

F6B0 Messages 

F71E Print If Direct 

F722 Print I/O Message 

F731 -setnam- 

F738 -setils- 

F73F Set Load/Save Bank 

rm -rdst- 

F7S7 SetSlatusBil 

F75C -setmsg- 

F75F Set Serial Timeout 

R63 -memtop- 

F772 -membot- 

F73I -lobase- 

Rfifi Search For SA 

F79D Search&SeiUpFile 

F7A5 Trigger DMA 



F7AE Gel Char From Memor>' 

F7BC Store Loaded Byte 

F7C9 Read Byte to be Saved 

F7 DO Gel Char From Memory Ban k 

F7DA Store Char 10 Memor> Bank 

F7E3 Compare Char With Memory Bjnl< 

F7EC Load Mem Control Mask 

RFO Bank Masks 

F300 Subrfrrs to i02A2-S02FB 

F85A DMA Code to inSFO 

F8£7 Check Auto Stan ROM 

F890 Check For Boot Disk 

F90B Print booting 

F92F Print'..." 

F98B Wind Up Disk Boot 

F9B3 Read Ne:<l Boot Block 

F9FB To 2-Digit Decimal 

FA0& Block Read 

PAIS Print 'i' 

FAI7 PrintaMeiisaee 

FA40 ^M[ Sequence 

FA65 (IRQ) Normal Entry 

FA80 Keyboard Matrix Un-Shifted 

FAD9 Keyboard Matrix Shifted 

FB32 Keyboard Matrix C-Key 

FB86 Keyboard Matrix Control 

FBE-l Keyboard Matrix Caps Lock 

FFOO MML; Controls 

FF05 NMlTransler Entry 

FF17 IRQTransJerEnlry 

FF33 Return From Interrupt 

FF3D Reset Transfer Entry 

FF-iy Jumbo Jump Table 

FFFA Transler Vectors 



DMA Controller 



Bii^v 


Fduli 


X 


X X X 


X X 




Exft' 


Sum 


X 


X 


, m 


In,' 1 


Made 




— 






HoSAddros 


L 
H 




— 






EjipaimuJi Addrtss 


L 
H 




X 


X 


X 


X X Eipaf 


i^n Eank 










TrimlEi Lentil 


L 
H 




Cliarksum 








Vfniofi. Ma»iiHum-Memory 







S7\m 

5riP^ 
57(140 

57U!)2 

STUM 

S7fi% 
5:{I97 
STD9fi 



6526CIA2(NMI) 

{Same as CIA 2 br C64) 



Fire RigliJ "Le!f Down Up 



JovsJck" 



Fire Rl|hl Lgfl Do^'n 



Up 



Kevtoard CfJumn Pfad 



IFF-AllOuipiJi 



tGO-Alitnpui 



TiinwA 



L 

H 



TinwrB 



L 
H 

















! 


DCOC 


StniHihmR'^\^f 


DCUD 


IRQ ' 


X X 


flag 


SRe« 


X 


Tim fi 


Tirr.A 


DCDE 


.S Reg I'O 


limer i 


Sian 


DCDF 




limer b 


, Srjrr 



PR.* 


5(132" 


PHQ 


i63?l 


DDRA 56^2 


DDRB 56323 


TAL 


5632J 


TAK 


563^5 


TBL 


5632fi 


TBH 


563 J 7 




smi 




S6.i:n 




5&334 




5fiJ35 



DDOO 


Sendl 
IN 


IN 


OUT 

i 


■ OLT 


aTK 
Ol'T 


01 T 


VhJw 


BIfth 


DOOl 


IN 


■ IN 


IN 


OLT 


Oi.:T 


[li2H2 
IN 


DD02 


ir^ 


Ih 


OUT 


OUT OLT 


OUT 


OUT 


OLT 


DO03 








SU6lorRS232 








DDW 
DD05 








Timr A 






L 
H 


DD06 
ODOT 


— 






Timer B 






L 
H 





























1 




DDUO 




1" 


hmer Timer 




DDOt 


1 1 ■ 1 , 1 1 


Timfr 
Aiarr 




DDOF 


L. ^ 1 1 1 1 .fc.-' ■-! 


liin?! 

BSldTT 





PRB-'.ifi:iT7 
[)DRA SfiSTS 
DDRBSKTS 
TAL 565&I 
TAK 565BI 
TBL 56582 
TBH 56583 

ICR M5a< 
CRA 5651"] 
CRG 565«l 



CoTiTiKf rt but noi uiHJ bi 05 
"PRBi^)he Parallel U^fiPon 
DORA - J^Fdir?^! 
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8564 Video Chip 
Control & Miscellaneous Registers 



Don 

D0!2 

D0I3 
DOM 

D0I6 

D0I8 
D0I9 
DOU 

D020 
D021 

D022 
D023 
D02'l 
D025 
D026 

D02F 

D030 



I £jciended 
Gr Mode 



"ET" 



"Display" 
Enable 






Y'Scroll 



Raster Regisier 



Light Pen Inpjt 



X 
Y 



Resei 



Multi 
Coloui 



Column 
Stlecl 



X-ScroH 



z\ 



VM]3 



Stretfi 
VHI2 VM 



VVIO 



IRQ 



In1«rrupl Sens«: 
Intemipl Enable; 



Characl<?r tiase 
CBI3 CBI2 , CB1I 
Ugtit "5pr-SpT Spr-Sflck 



T 



Pen 
ligftT 



Rasier 



CoJIr^ion CoMision 

Spi-Spr 5pr'BflCk p^si^r 
Coii liions Co I i isipnsj 



Colour RegUlera 



ExieriorColoji (Border) 



Background Colour '0 



Background Colour 'I 



Background Colour '2 



Background Colour '3 



Sprue Multicolour '0 



Sprite Multicolour "1 



X 



[Keyboard Rows] 
Fasi 



Tesi 



Clock 



532 65 
53266 
53267 
53268 

53270 

53272 

53273 
53274 

53280 
53281 
53282 
53283 

53234 
532S5 
532S6 

53295 
5329G 



6581 SID Sound Chip 

(idemiealio6581onC64) 



Vottel 


Vqht I 


VwiT '< 


D10O 


wu: 


WLIE 


CHOI 


WIR 


DJIIF 


wo: 


DlOiJ 


Wllf 


CH03 


wo; 


WM 


WDJ 


D4I)B 


DJl? 


rno5 


wx 


wi:i 


DiOb 


muD 


Wll 



_ 






Krfquei^iT 




L 
L 










PuIwWhJiTi 




L 

H 




II 


1) 





U 






NSE 


, PL'L. 


Tvp. 


» TRI 1 




Kfv 






Aiiack hfTif 


1 










iHJsSn! 
1 J 


Uvel 


1 




L 





Vuiicl Vom-2 Vulw.^ 

M2:2 ^JiT!) ^I2fin 

5 J 273 542RII SJifiT 

5.1 2T1 512SI j-l2Rft 

11275 54 2S? 5J2ft!> 

[^27fi 5 J 28^ >124IJ 

5J27? 54284 >42yi 

,■^42:^ S42B5 5J«'2 



Voni^jre wnleflnli 



WIS 
WI6 
WIT 

W)J^ 



ri ij (1 IJ 




L 

H 


FilitrFwjuerfn 




KftOiurnf t-iHeiVouft 
, , , E*t . v:i , ^'2 , 


VI 


Vl^f HI^^BP LC , M^ierVolu™^ 



S4^.^ 

■;.i2H2 

5424.S 
5J2!>fl 



Fillet dEid VoJumei* nit onii ;. 



WI9 
WIA 
04IB 

mic 



PadO»XlA;D'l| 



Paddle V{ft'0 '2) 



\('ije3(ran(tom| 



Envtiopf 3 



J12!17 
S-12^ 
542^ 



Senst(readonlv) 

Mr 5peiiilVoic?FfSuri:> 

tym RING. MOD SVNCI 

a« omittfd Irum Iht jbcuf didgcufn 



Sprile 


t 

DOOO 
DOOl 



Sprite 

7 
i 

DOOE 

DOOF 



8564 Video Chip 
Sprite Registers 



X Posit 10 rt 



Y Position 



Sprite 

Q 
4 

5324S 



Sprite 

7 
i 

53262 



D027 D02E 



Spnie Colour 



53249 53263 



53287 5329^ 



i 



6 



i 



Bn For ^rite': 
4 3 2 

i I i 



1 





1 



DOlO [" 
D0I5 I 



X'Posiiion Hi^ti 



Sprite Enable Flags 



D0I7 

DOIB 
DOK 
DOID 
DOIE 
DOIF 



Y-Expand 



Background Priority 



Sprite Multicolour Mode 



X-Expand 



[ n terrupt Spri te Col I isio n 



Interrupt. Background Collision 



TTte Transoctor 



8563 SO-Column CRT Controller 



DGOII read |slilru^ 
D600 



SldLU^ 



Lufhi 
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MIM 



D600 
547ft4 


D60I 
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Juty 1986: Volume 7, Issue 01 



ITh* 




Please send me 6 consecutive Transactors starting with the next issue! 



DU.SA. S15.US. 



D Foreign $2 Ills 



Thv^chfHtwi JcurnalFftr CdfHMiHAf^ CAiH^utArt 



DAir Mail (Overseas only) $40 us. 



USA 



D Renewal (please include your Subscription Number from mailing label) 

D New Subscription New address? n 



Name & Address 

(please include your poslal/zip code): 



D PleasesendmeTheCompleteCommodorelnner Space Anthology at $14.95* 



The Transaclor Disk (1541 /4040/MSD format) 
□ Please send 6 consecutive disks to correspond 
with my magazine subscription: S45.00.* 

Please send the following disks at S7.95 * each, 

D Disk I : All programs from Volume 4 

n Hisk 2: Programs from Volume 5, Issued to 03 

D Disk 3: Vol. 5, Issue 04 (Business & Education) 

D Disk 4; VoL 5, Issue 05 (Hardware Sl Peripherals) 

D Disk 5: VoL 5. Issue 06 (Aids & Utilities) 

D Disk 6: VoL 6, Issue 01 (More Aids & Utilities) 



Transactor 

□ Volume 4. Issue 01 
D Volume 4. Issue 03 
n Volume 5. Issue 01 

□ Volume 5, Issue 02 
n Volume 5. Issue 03 
Q Volume 5, Issue 04 

□ Volume 5, Issue 05 
D Volumes, Issue 06 

□ Volume 6, Issue 01 



Back Issues: $4.50* each. 

nVoL4Js5ue02 

{Sound and Graphics) 
(Transilion to Machine t^nguage) 
(Protection & Piracy) 
(Business 8i Education) 
(Hardware's Peripherals) 
(Aids & Utilities) 
(More Aids & Utilities) 



* Prices are in U.S. Dollars 



NOTE: Prepayment required. Purchase orders will be accepted ONLY if accompanied by payment. 



D Cheqiie/MO, enclosed 
D Visa □ MasterCard 



Cheque*. 
Acer. *■ 



Dated. 



./. 



./. 



Amounl 



Expires 



./. 



I use the EuJIowing Commodore eqiiipmenl 



aVIC20 
DDatasette 



DC 64 
Di^k Unit: 



D4036/32 
ni540/4l 



08032/96 
04040 



DSuperPET 
D8050 



D8296 
D8250 



a!6/ +4 
09060/90 



I use mv equipriierU in itie lollowin^ environment; 

□ Hobby DBu^ine^^ DTechnical DPublic School DHigh School DCollege/Univ, UCBM Dealer 

□ Please send dealer intnrmdlion for The Transaclor. 05/85 



h 



iTh* 




Please send me 6 consecutive Transactors starting with the next issue! 



DCanadaSlS. 



nForGtgn$21 us. 



Tha 1*ch^H*wa JourfiD^ Tar Ccmma«f ■ Campultn 



Canada 



DAir Mali (Overseas only) $40. u:^ 



n Renewal (please include your Subscription Number from mailing label) 

D New Subscription New address? D 



Name & Address 

(pletise include your posfal/zip code): 



n Please send me The Complete Commodore Inner Space Anthology at $14.95 



The Transactor Disk (1541/4040/MSD formal) 
D Plea:^e send 6 consecutive disks to correspond 
with my magazine subscription: $45.00.* 

Please send the following disks at $7.95* each. 



n Disk 1 

n Disk 2 

D Disk 3 

D Disk 4 

D Disk 5 

D Disk 5 



All programs from Volume 4 
Programs from Volume 5, Issue 01 to 03 
Vol. 5, Issue 04 (Business & Education) 
VoL 5. Issue 05 (Hardware & Peripherals 
VoL5, lssueOfi(Aids&Ulilities] 
Vol. G. Issue 01 (More Aids & Utilities) 



n Voiu 

nvoiu 

D Volu 
QVolu 
D Volu 
D Volu 
DVolu 
QVolu 
n Volu 



Transactor 

me 4, Issue 01 
me 4, Issue 03 
me 5, Issue 01 
me 5, Issue 02 
me 5, Issue 03 
me 5. Issue 04 
me 5, Issue 05 
me 5, Issue 06 
me 6, Issue 01 



Back Issues: $4.50' each. 

D Vol. 4, Issue 02 

(Sound and Graphics) 
(Transilion !o Machine Languai^e) 
(Protection & Piracy) 
(Busi[iess & Educalion) 
(Hardware & Peripherals) 
(Aids & Utilities) 
(More Aids & Utilities) 



■ Ontario residents please add 7% provincial sales tax on disks 
and maffa/ine back issues - no tax on bonks (ie. "The Anthology"), 



NOTE: Prepayment required. Purchase orders will be accepted ONLY if accompanied by payment. 



n Chequp/MO enclosed 



Cheque', 



Dated. 



./. 



./. 



Amounl. 



Expires 



./. 



I use the follnwirig Commodore equipment; 
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aU^ldseTTe 



nc fii 

Disk Unit 



□ i5^n/4i 



I use mv equipment in the following environment. 
DHobtjv DBusmess DTerhnical 
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04040 

□ Public Scliool 



DSuperPET 
D8050 



DHifih School 



DBase 

n825U 

n Col lege /Univ, 



D!6/ 4-4 
D9l}60/90 

DCBM Dealer 



□ Please send dealer information lor The Transactor, 



05/85 
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